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CHAPTER I. THE PROJECTED REPERCUSSIONS OF CROPLAND DEGRADATION 
This introductory chapter has a twofold purpose. First, a brief 
survey of the ongoing cropland degradation process in the United States 
and its repercussions on soil productivity and water quality is pre­
sented. This account provides an overview of the severity of these 
phenomena, and serves as a logical basis for a growing sense of concern 
about future mismanagement of these land resources. In particular, it 
is argued that the likelihood of increased pressure on U.S. agricultural 
resources from rapidly rising world demand for food production poses a 
serious potential threat to both soil productivity and regional water 
quality. The second purpose of this chapter is to describe the infor­
mational prerequisites of formulating effective land resource policy in 
response to these concerns. 
This research is an attempt to provide some of this information in 
the form of quantitative projections concerning regional soil erosion 
magnitudes. Further, the responsiveness of these estimations to alterna-
rnvp narrernq of evpoT anô felsrive nrices pnô rn vstxO'.'? CTO" 
management and soil conservation practices is also evaluated. A discus­
sion of both the objectives and procedures of this research is presented. 
Effects of Cropland Degradation on Soil Productivity 
* 3  T 7 ^  T  - Î  4 -
Since 1972, agricultural production in the United States has ac­
celerated in response to increasing foreign and domestic demands for 
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food, fiber, and feed grain crops. Whether the recent dramatic increase 
in export sales is a temporary phenomenon or indicative of a changing 
environment for international agriculture is problematic. The repercus­
sions of the current expansion, however, present both public policy and 
farmer decision makers with difficult choices to evaluate concerning the 
use and preservation of our land resources. While increased foreign 
participation in domestic agricultural markets helps to alleviate bal­
ance of payment deficits resulting from rapidly increasing petroleum 
imports, expanded agricultural production appears to be accompanied by 
excessive soil erosion losses [54], exacerbating the cropland degrada­
tion and anvironmental deterioration problems associated with such 
losses. Moreover, rising domestic and world population levels [43] 
coupled with evidence that export demands may continue to rise signifi­
cantly from present levels [69] suggests that expansionary pressures may 
persist. If so, the more intensive and extensive use of cropland re­
sources may aggravate the apparent conflicts posed by rapidly increasing 
production while attempting to protect the productivity OJ. j.and re­
sources and maintain the integrity of important environmental mediums. 
Both potential sources of resolution and relevant tradeoffs concerning 
these conflicts need to be identified and evaluated since the complexity 
^Measured in 1972 dollars, export sales over the 1973-75 period 
for wheat, soybeans, and feed grains averaged $10,347,733 thousands. 
This represented a 190.9% increase over the corresponding $3,557,061 
thousands level of the 1969-72 period (source: [64]). 
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of these issues makes the formulation of efficacious policy very dif­
ficult. Agricultural production in the United States affects not only 
the domestic economy but also the welfare of a rapidly growing world 
population. Thus, the course of future policy becomes particularly 
critical, and consequently the relationship of cropland degradation to 
both food production and regional water quality deserves serious ap­
praisal. 
Natural resource considerations of cropland degradation 
Typically, expanding agricultural output has taken place by im­
plementing mechanical innovations, allowing more acreage to be brought 
under cultivation, or by adopting biological innovations, increasing 
yields per acre. More realistically, some combination of aese alter­
native production increasing strategies has been employed [30]. As­
suming that rapidly rising foreign and domestic demand places greater 
pressure on U.S. agriculture to augment supplies of food, fiber, and 
feed grain commodities, the potential to expand production significantly 
[48]: 
"About 81 percent (380 million acres) of U.S. arable land 
is under cultivation. In addition, approximately 740 
million acres are in pasture and rangeland, and about 
470 million acres are in forest. An estimated 75 million 
acres are potentially arable, but to develop this land 
would require ywasipy Lu be drained, deserts irrigated, 
and land graded. These major reclamation schemes, how­
ever, would be expensive in energy and dollars; thus, 
food production cannot be increased significantly by 
mobilizing vast tracts of new arable land in the United 
States." 
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Similarly, exclusive reliance on biological innovations to increase 
domestic production in response to rising consumer demands seems un­
realistic. In a study of alternative futures for American agriculture 
by Reynolds e^ [53], even the conservative assumptions of export 
demands returning to historical trend levels with crop yields continu­
ing to increase at historical rates resulted in projections of acreage 
intended for harvest to rise significantly for wheat, feed grains, and 
soybeans by 1985. Thus, both historical experience and recent research 
suggr^» eypandlng domestic agricultural production over the next 
decade will necessarily involve a combination of increasing yields per 
acre and the cultivation of more acreage. 
The immediate implication of these observations is that arable land 
in the United States is an increasingly scarce and valuable natural 
resource. Not only is significant supply expansion of this resource 
limited by physical availability and rising utilization costs, but also 
the existing supply is threatened by inadequate land use planning and 
excessively high levels of soil erosion. 
It has been estimated that there is an annual net loss of 1.25 
million acres of arable cropland to highways, urbanization, and other 
special uses [l]. Moreover, urban centers tend to develop close to 
farm populations so that expansion often involves some of the best 
agricultural land [6]. To date, nothing resembling a coherent, in­
tegrated land use policy has materialized to guide urban growth, highway 
development, and other special uses in the public interest. 
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The second contributory factor to making arable land an increas­
ingly scarce natural resource is the ongoing process of soil erosion, 
the principal concern of this research. The term "soil-loss tolerance" 
is used to denote the maximum rate of soil erosion that will permit a 
high level of crop productivity to be sustained indefinitely. For the 
soils in the United States, the maximum soil-loss rates have been de­
termined to range from 1 to 5 tons per acre per year depending upon soil 
properties, soil depth, topography, and prior erosion [73]. Estimates 
of the average annual loss of top soil from agricultural cropland, 
however, consistently exceed these recommendations [48]. 
The reasons accounting for high levels of soil erosion on croplands 
are numerous including lack of accurate information on its deleterious 
effects. However, recent experience suggests that there are strong 
economic incentives to substitute land for other inputs in the produc­
tion process and to discount the more long-run costs attributable to 
the insufficient utilization of conservation practices. From the end of 
World War II until 1972, relative factor prices favored acreage con­
serving (i.e., yield increasing) technologies over acreage using tech­
niques since the price of fertilizer and energy rose more slowly ti.an 
land [52]. Since 1973, however, a dramatic reversal in factor prices 
has occurred with energy and fertilizer prices more than doubling by 
1975 while the value of farm real estate increased only forty percent 
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from 1972 to 1975 [21].^ The future trend of relative factor prices is 
difficult to predict, but recent experience indicates that the possi­
bility of continued high levels of soil erosion accompanied by increas­
ing dependency on acreage using technologies is not one that can be 
reasonably disregarded. 
In addition to acreage using versus acreage conserving decisions, 
the choice of conservation technologies can do much to affect resulting 
soil losses. Contour planting, reduced tillage, strip cropping, and 
terracing are all techniques that can significantly alleviate soil 
erosion problems. The degree to which such practices will be adopted 
depends on their economic viability and user attitudes. The point to be 
made here is simply that both planted acreage and conservation tech­
nology decisions will materially affect cropland degradation. This, in 
turn, has immediate repurcussions in terms of our ability to increase 
food production and to protect the quality of water supplies. Cropland, 
viewed as a natural resource, is simultaneously constrained in expansion 
while the existing supply is threatened by poor planning and misuse. In 
short, Boulding's [10] admonition that we can no longer afford to live 
in a "cowboy economy" where expansion is always possible and conserva­
tion unnecessary is particularly appropriate to any land resource plan­
ning. The integrity of existing cropland supplies must be protected if 
These occurrences and their possible implications were brought to 
my attention by Dr. Pierre Crosson, Land Use and Management Economist 
for Resources for the Future, Inc. 
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the United States is to contribute substantially to alleviating world 
food problems while maintaining a domestically healthy economy. 
Environmental quality considerations of cropland degradation 
Concern with environmental quality is not a phenomenon unique tc 
twentieth century man. Ostensibly such considerations were recognized 
as early as 1285 A.D. when London experienced air pollution problems 
from the burning of soft coal. Dispite such incidences of early concern-
explicit account of environmental variables was not forthcoming in 
economic literature until 1932 when Piqou [50] provided the first sys­
tematic analysis. More recently, environmental concerns have enjoyed a 
more prominent position in the professional literature with such dis­
tinguished authors as Boulding [10], Kneese et al. [34], and Georgescu-
Roegen [26] arguing that economic analysis must address itself to con­
servation and environmental issues in a finite world. 
Similarly, concern over the particular environmental issue of water 
quality has an early history. The 1899 Refuse Act [51], which required 
a permit from the Chief of Eiigiiiceirs for disciiarge of refuse into navi­
gable waters, or the Water Pollution Control Act of 1948 [67], which 
gave the federal government authority for investigations, research and 
survey while leaving primary responsibility for pollution control with 
the states, are examples. Under current legislation, the U.S. Water 
Pollution Act of 1972 and its amendments [68], policy was established 
that provided for: 1) federal establishment of effluent limits for 
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individual sources of pollution, 2) issuance of discharge permits, and 
3) large increases in authorized grant funds for municipal waste treat­
ment plants [35]. 
As the most recent legislation indicates, the focus of ameliorative 
policy is on point sources of pollution. Yet sediment, a nonpoint 
source of pollution, has been described as the worst pollutant in terms 
of total volume in the United States' water system [12]. This evident 
lack of public concern is attributable to at least two conditions: 1) 
sediment does not pose as dramatic a threat to human health as other 
point sources, and 2) sediment has often been considered to be uncon­
trollable. Since sediment is deposited in water supplies principally 
through wind and water erosion, policy aimed at minimizing soil loss on 
croplands will also help alleviate the pollution problems resulting from 
sediment which include increased turbidity, lack of clarity, deposits of 
phosphates and nitrates, and eutrophication. This linkage between 
agriculture and water quality is evident. Furthermore, the fact that 
soil erosion generation on croplands is responsive to choice of con­
servation technologies and planted acreage decisions strongly suggests 
that sediment may well constitute a very controllable type of nonpoint 
pollution. 
Effective sediment control is complicated by the fact that the 
decisioii to adopt acreage conserving technologies and soil-conserving 
practices may result in cleaner water supplies while exacerbating other 
environmental problems. The principal tradeoff in this regard is 
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between erosion and pesticide use. To the extent that land-conserving 
technologies are adopted, maintenance or augmentation of production will 
require increased reliance on yield increasing inputs. Thus the en­
vironmental consequences of pesticide use would, ceteris paribus, 
become intensified and more pervasive. The realized future levels of 
soil erosion and pesticide use, then, will be influenced not only by 
relative factor prices but also by society's relative valuation of these 
environmental hazards. 
The environmental cuality implications of cropland degradation are 
serious, and present policy questions that are very complex and multi-
faceted. If anticipated world demand for food production does, in fact, 
exert increasing pressure on domestic agricultural resources as ex­
pected, farmers will respond by adopting acreage using and/or acreage 
conserving technologies in proportions reflecting relative factor prices 
and valuation of the existing environmental quality tradeoffs. These 
decisions, in turn, will present society with significant water quality 
and pesticide contamination problems. Responsible land resource policy 
must be aimed at minimizing these problems while facilitating both 
production and farmer income. 
Research Objectives and Procedure 
As described above, the problematic situation considered in this 
study is one of increasing demand for food commodities exerting pressure 
on U.S. agricultural resources. The response to this pressure, in terms 
10 
of planted acreage decisions and conservation practices adopted, will 
have ramifications for the productiveness of croplands and the integrity 
of important environmental mediums. Formulation of policy in response 
to these concerns requires a great leal of information on projected 
export and price levels, resulting pesticide use and soil erosion gen­
eration, and on the effectiveness of alternative environmental control 
strategies and their repercussions on agricultural income and input 
patterns. This research project is an attempt to supply some of this 
necessary information. 
The specific objectives of this study are: 1) to develop a macro-
econometric model to evaluate regional soil losses for alternative 
levels of agricultural demand and conservation technology utilization, 
2) to provide estimates for how planted acreage decisions may respond to 
alternative future patterns of export demand and relative crop prices, 
3) to provide estimates for how soil erosion generation resulting from 
these planted acreage decisions responds to various crop management 
practices and soil conservation techniques, and 4) to compare the ef­
fectiveness of differing soil erosion control strategies under these 
conditions. The twelve corn belt states are the regions under con­
sideration (see Figure 1.1), and estimates at both the regional and 
subregional levels are made for the year 1985. 
viiayuci. xj. yxcacuuo uiic: uiictc j_a udcu 
estimate regional soil lesion. This model consists of two submodels, 
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Figure 1.1. The corn belt states 
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the regional soil erosion resulting from these decisions. Each of these 
submodels is discussed in detail as well as the estimation procedure 
involved. Chapter III discusses the specification and empirical estima­
tion of the regional soil erosion model developed in Chapter II. 
Chapter IV uses the model to generate soil loss estimates for the year 
1985 under the assumption that export levels, farm size, and technology 
continue to grow at historical rates. These historical trend estimates 
serve as a base run to which alternative estimations are compared. 
Chapter V again uses the model to generate soil loss estimates for the 
year 1985, but incorporates the alternative assumption of higher export 
demands and increased domestic production as a supply response. These 
estimates are discussed in comparative terms with the trend future 
results of Chapter IV. Chapter VI generates estimates under the trend 
future assumptions but assumes additionally that extensive use of soil 
conservation practices is realized. Both a discussion of these prac­
tices and the resulting regional and subregional projections are pre­
sented. The results of this chapter are compared to the trend future 
results of Chapter IV. Finally, Chapter VII contains a summary of the 
informational findings as well as suggestions for policy directions and 
future research needs. 
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CHAPTER II. A MACRO-ECONOMETRIC MODEL FOR 
ESTIMATING REGIONAL SOIL LOSS 
This chapter presents the econometric model that was used to 
generate soil loss projections for the year 1985 under alternative 
assumptions concerning levels of export demand and usage of conservation 
technologies. The intent of this presentation is to provide an overview 
of the conceptual framework used in the study as well as a description 
of the assumptions and functional relationships which constitute the 
model. A discussion of the actual specification, choice of statistical 
techniques, and parameter estimation is deferred to Chapter III. The 
model developed in this chapter consists of two submodels. The first 
submodel is concerned with estimating planted acreage decisions in 
response to relative crop prices and export demand levels. The second 
submodel is used to estimate the soil erosion generation that results 
from regional planted acreage decisions and conservation technology 
choices. The two submodels together, then, can be used to make the 
of the study. Finally, the chapter concludes with a discussion of the 
estimation procedure itself. This procedure relies on interval esti­
mation and scenario analysis to provide some insights into the respon­
siveness of regional soil erosion to high export demands and crop 
management practices. 
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The Model 
Assume that the United States has been divided into agricul­
tural regions (J = 1,...,£) and that there are "K" crops grown within 
these regions (i = 1,...,K). Additionally, assume that within each 
region J, subregions j can be specified such that it is reasonable to 
assume relatively homogeneous soil characteristics within a subregion. 
The number of subregions will vary among regions so that j = l,...,mj. 
Figure 2.1 illustrates the procedure used to determine point estimates 
of regional soil erosion. Planted acreage decisions in a given region 
(i.e. the number of acres planted for each of the K crops [A^ = 
(A-, • ,A^) ]) are determined by current and lagged values of crop 
prices received by farmers (Pj = P^j.,P2j,. •. ,Ppy), and by current and 
lagged values of total export demand for the various crops (X = 
... ,Xj^) Regional planted acreage, in turn, is allocated among 
s u b r e g i o n s  ( a ^ j  =  J ' '  " C h a t  
\ = A 
"J 
Given subregional planted acreage of the various crops, total gross soil 
loss in subregion j (TSL^ ) is sisply the product of acreage and the 
J J 
corresponding soil loss per acre. To recapitulate, then, regional 
^The rational for selecting Pj and X as the principal influences 
on planted acreage decisions will be discussed subsequently. 
oubrr.odcl 
Figure 2.1. Point estimation of regional soil loss 
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planted acreage decisions are based on relative prices and export sales 
expectations. Having allocated regional planted acreage to subregions, 
and given a set of crop management and conservation practices, sub-
regional gross soil loss can be computed by using appropriate soil loss 
per acre magnitudes. Finally, regional gross soil loss (TSLj) is de­
termined by summing subregional losses. 
For modeling purposes it is convenient to divide the process de­
picted in Figure 2.1 into two steps. First, for a given set of relative 
crop prices and export levels, determine regional and subregional 
planted acreage responses. Second, given these planted acreage deci­
sions and a choice of conservation techniques, determine regional and 
subregional gross soil losses. Based on this dichotomization, the 
macro-econometric model consists of two submodel?, one corresponding to 
each of these two steps. The following two sections discuss these 
submodels. 
The planted acreage submodel 
In general, the planted acreage of crop i in region J at time t 
will be a function of the regional price of crop i in the current and 
previous periods, the regional price of alternative crops in the cur­
rent and previous periods, the total export demand for crop i in the 
current and previous periods, and past regional planted acreage of 
crop i. That is. 
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^it'^it-l'"*'^iJt-l'^iJt-2""^ . (2.1) 
TT> OT" **"01 A ^ N TTO T> O O O TTO 90 »>*> OTQ *»O^TOR»+' T\R>'^V* 
locational and productivity advantages among regions; export sales in 
this and previous periods serve as the basis of domestic expectations 
about foreign demand; and past planted acreage levels capture the ef­
fects of secular trends in acreage expansion as well as partial adjust­
ment management practices. Thus, the choice of explanatory variables 
for planted acreage decisions fall into three principal classes: 1) 
regional crop prices, 2) levels of export sales, and 3) lagged planted 
acreage. Since this selection plays an important role in determining 
subsequent regional projections, a more detailed discussion of each of 
these classes seems appropriate. 
Choice of explanatory variables Farmers must make planted 
acreage decisions without the knowledge of the actual regional crop 
mizing decisions under these circumstances must be made on the basis of 
past prices and expectations concerning future prices. Furthermore; 
since many crops are substitutable in production (e.g. corn and oats), 
absolute magnitudes of regional crop prices may not be as influencial ?s 
comparative prices. For example, in a region where corn, soybeans, and 
oats are the principal crops in production, the acreage planted in corn 
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could reasonably be expected to respond not only to its own lagged price 
but also to the lagged price ratios of corn to soybeans and corn to 
oats. In light of these considerations, the specific regional crop 
price variables incorporated into this submodel include: 1) lagged 
regional crop price for i = (1,...,K)], 2) lagged change in 
regional crop price i = (1,...,K)], and 
3) lagged relative prices [t-1 ^ ~ (1,...,K) and V f i]. 
In addition to price effects, it is hypothesized that planted 
acreage decisions are affected by regional expectations concerning the 
strength of foreign demand for domestic food commodities. This seemed 
to be a particularly important possibility to consider in the context of 
this study since the ramifications of increasing participation of foreign 
countries in domestic agricultural markets is a major consideration 
under investigation. If such expectational influences are significant, 
an explicit accounting of these decision variables becomes a forecasting 
necessity if an accurate representation of high export demand effects is 
to be realized. Modeling expectations is. of course, a very difficult 
task. Two straightforward formulations are considered here: 1) a 
"naive" expectations hypothesis which posits that expectations about 
this years exports sales are based on last years sales, and 2) Ferber's 
[23] hypothesis that expectations are influenced by the most recent data 
and by recent trends. Symbolically, the respective formulations are 
given by: 
19 
= a.X. . (i = 1,...,K) (2.2) 
It X xt-± 
and 
AX 
V® =  ^ J- V /"i 4. ,, =5z±\ /••? = 1 V\ O 
"it "i • "it-1 "i • X. ' • It—z 
The last class of explanatory variables is lagged planted acreage 
values. Many justifications for including these variables in (2.1) 
are possible, but two are particularly prominent. First, there has 
been a rather prolonged secular trend in U.S. agriculture of increasing 
planted acreage, reflecting the successful application of mechanical 
(i.e. labor-saving) innovations. As Hayami and Ruttan [30] point out, 
this ability to induce and adopt appropriate technologies accounts for 
a great deal of our remarkable success in increasing agricultural 
output. Although events since 1960 and rising utilization costs have 
slowed this expansionary trend, it seems reasonable that more acreage 
will be planted in the future. Lagged planted acreage, then, will 
LIE V-CIP U U..1. C U II-LA XIIC J CIO U .LO. X\_O. U JLWII 
is based on the familiar partial adjustment hypothesis (see Rcf. 32). 
Here it is assumed that due to ignorance» inertia, and/or the costs 
of change, actual changes in planted acreage decisions are only a 
fractional part of desired changes. That is, 
^iJt ^iJt-1 ^iJ^^iJt \jt-l^ (^^4) 
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where 0 < < 1 and is the desired planted acreage of crop i in 
region J at time t. Adopting this hypothesis also leads to the inclu­
sion of a lagged dependent variable as an explanatory variable. 
To summarize, principal influences on planted acreage decisions 
fall into three classes. These classes include regional crop prices, 
levels of export sales, and lagged planted acreage. For the purposes of 
this submodel, the specific explanatory variables considered include 
^iJt-1' ^ ^iJt-1' (^ij/^VJ^t-l ^ " 1,...,K and V f i, " 
T(AX. t/X. „), and A._^ ,. Clearly this listing is not exhaustive it-1 it-1 xt-2 xjt-i 
and other variables could legitimately be included. However, in addi­
tion to theoretical justification, these variables are readily appli­
cable to forecasting procedures since projected future values are avail­
able for price and export variables [53] and can be generated recur­
sively for planted acreage variables. For other significant influences 
such as weather or inadequate factor supplies, constructing reliable 
forecast series is either extremely difficult or impossible. The vari­
ables selected here constitute a reasonable meshing of theoretical 
completeness and forecasting pragmatism. 
Estimating regional planted acreage For estimation purposes 
is assumed to be a linear function of the explanatory variables 
presented above. However, each crop-region combination can reasonably 
be expected to be best represented by some subset cf these variables. 
For example, the planted acreage of Iowa corn might be primarily in­
fluenced by its own lagged price and lagged planted acreage while the 
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planted acreage of Wisconsin oats responds to lagged comparative prices, 
lagged export sales, and lagged planted acreage. The selection of a 
"best" subset of explanatory variables for a given crop-region combina-
2 
tion will be based on three statistical criteria: 1) R , 2) t-sta-
tistics, and 3) the consistency of estimation results with relevant 
theoretical considerations. This preliminary screening process will 
determine the forecasting variables used for each and will be 
discussed in more detail in Chapter III. For expository purposes, 
assume for the present that the best specification for all crop-region 
combinations took the following form: 
4J 5J 
•*" ^4 ^ Ut-l ^iJt 
Using standard regression techniques,^ the following sets of equations 
would then be estimated: 
The estimation itself involves the use of instrumental variables 
to correct for serial correlation and generalized least squares to im­
prove the efficiency of the seemingly unrelated equations estimates. 
Again, these considerations are discussed in Chapter III. 
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«ïit ' + 4\t-i + 
41 51 
^21t = + SsSt-l + ^ l\lt-l 
41 51 
Asit = G%1 + + 6SlXst_i + 
4l 51 
12t B" + (%)[.! + 8f <fe)t-l + 8f==lt-l + Sj\2t-1 42 52 
22t ef + ef (^ ),.i + + BsSt-i + Bf^ 22t-i 
\2t - 8f + f + 8^0 t-l + Gf'Sct-l + efAj^t-l 
42 52 
Altt - B" + (%)[-! + èt-1 + Sfx^t-l + 
4x 5x, 
A2tt - ef + ef + G2'0)t_i + BsSt-i + ^ l\!it-i 
4x- 5x. 
= Bf - fëc-l + Bf + BfV-l + 
4£ 5% 
(2 .6 )  
where is the estimate of b^"' (d = 0,1,...,4). This system of equa­
tions is composed of Z groups of K equations where each group accounts 
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for the planted acreage of the various crops in the corresponding region 
at time t. Rewriting in matrix notation, the first group of K equations 
can be expressed as: 
17 
i (^ll/FAl^t-l# 
%lt-l 
0  . . .  
•>21 21„21„21„21 
3q 0 0 0 0 e; 6^ e; G4 
3-0 
llt-l 
(^2l/^4l)t-l 
(^21/^51? t-1 
X 2t-l 
^^K1^^41^t-l 
^Kt-1 
A, lit 
91 f-
\lt 
! -TClt-l I 
(2.7) 
The expression given by (2.7), in turn, can be rewritten more simply 
as: 
Bl ' Vlt_l = Alt (2 .8 )  
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where is a K by (4K +1) matrix that reflects the regional responsive­
ness of planted acreage decisions, is a (4K + 1) by 1 column 
vector of lagged exogenous information, and is a K by 1 column 
vector of estimated regional planted acreage in period t. Now, rewrit­
ing the remaining groups of K equations in (2.6) in a similar fashion 
and combining, the estimated planted acreage decisions of the macro-
region can be represented by: 
F' 1F 
0 
L. 
0 
'it-i"] 
V 2t-l 
\t-l 
It 
2t 
\t (2.9) 
or simply as 
B ' Vt_i = A; (2.10) 
Once the coefficients of the block diagonal matrix B have been 
estimated using time series data on regional planted acreage of the 
various crops, the behavior of these agricultural sectors can be 
simulated. That is, given regional price and export demand projections 
for the various crops, the estimated system can be initialized and com­
puted iteratively to give forecasts of regional planted acreage de­
cisions to the year 1985. These projections will be sensitive to the 
forecasted specification of so that the responsiveness of to 
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alternative projected levels of crop prices and export sales can be 
evaluated. 
An overview of the procedure utilized in the planted acreage 
submodel is provided by considering it as a four step process. First, 
explanatory variables are selected for each crop-region combination 
under consideration. Second, planted acreage decisions concerning these 
combinations are assumed to be linear functions of their respective 
explanatory variables, and these relationships are estimated statis­
tically using standard regression techniques. Third, having specified 
the relationship between crop prices, export demands, and regional 
planted acreage decision, forecasted series can be used to simulate the 
response of these decisions in future years. Finally, by incorporating 
alternative projected values of prices and export sales, the respon­
siveness of planted acreage decisions to these phenomena can be as­
sessed . 
The regional soil erosion submodel 
•y V ^  o* o 1 "Î o T>-»» •? TN'o ^ 41^7 KaooH r.r^ ^ h a 
search results of Wischmeier and Smith [73] and Wade [72]. The former 
source is used to provide the theoretical apparatus for computing 
gross soil losses per acre, given land characteristics and conservation 
practices, while the second source provides the subregional data base 
to empirically apply these results. The discussion of Lhis submodel is 
organized accordingly. First, the Universal Soil Loss Equation (USLE) 
as developed by Wischmeier and Smith is presented. This equation is 
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the conceptual foundation for soil loss calculations in this study. 
Second, the subregional delineation and data base specification as 
developed by Wade [72] in conjunction with the Center for Agricultural 
and Rural Development (CARD) at Iowa State University with the coopera­
tion of the Soil Conservation Service (SCS) are discussed. Finally, 
a summary of how the submodel provides regional and subregional soil 
loss estimates for alternative farming practices is presented. 
The Universal Soil Loss Equation Calculating the total gross 
soil loss in a region resulting from planted acreage decisions and 
conservation technology choices is based on the Universal Soil Loss 
Equation [73]. The equation is given by: 
SL = R • K • L • S • C • P (2.11) 
where 
R = rainfall intensity factor, 
K = soil erodibility factor, 
L - slope length factor, 
S = slope factor, 
C = crop management-tillage factor, 
P = conservation practice factor, 
SL = gross soil loss from sheet and rill erosion in tons per acre 
per year. 
A brief discussion of each of these components follows. 
27 
The Rainfall Factor (R) is based on a rainfall erosion index 
which is the product value of the total kinetic energy of a storm and 
its maximum thirty-minute intensity. This factor reflects the combined 
potential of raindrop inpact and turbulence of runoff. Thus the sum of 
the computed storm erosion index values for a given time period becomes 
a numerical measure of the erosivity of all the rainfall within that 
period. To facilitate use, iso-erodent maps for the U.S. have been 
constructed and the R value is simply the average number of erosion-
index units per year along the appropriate iso-erodent line. 
The Soil-Erodibility Factor (K) accounts for the influences of 
soil properties such as infiltration rate, permeability, and total 
water capacity. Additionally soil properties that affect or resist 
disperion, splashing, abrasion, and transportation forces of the 
rainfall and runoff are considered. The K value, then, is the rate 
of erosion per unit of erosion index from unit plots on that soil, 
where a unit plot is 72.6 feet long with a 9% slope in continuous 
fallow and tilled up and down the slope. The values of K for twenty-
three major soils are presented in [73]. 
Factors for Slope Length (L) and Gradient (S) are usually con­
sidered as a single topographical factor (L3) in field applications of 
the equation. The LS-factor is the ratio of the soil loss per unit 
area on a given field slope to the soil loss from the basic unit plots. 
Again for specific combinations of slope length and gradient, the LS 
factor can be taken directly from the slope-effect chart provided in 
[73]. 
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The Crop Management System Factor (C) accounts for the effects of 
cropping and management variables as well as the many interactions in­
volved. This C-factor is the ratio of soil loss from land cropped under 
specified conditions to the corresponding loss from tilled, continuous 
fallow. Each rotation or crop management practice is considered under 
three levels of tillage technology. These are conventional tillage 
residue removed, conventional tillage residue left, and minimum tillage. 
Each of these variations constitutes a separate C-factor under a given 
crop rotation alternative so that the choice of rotation and tillage 
practice becomes an extremely important decision variable for affecting 
resulting soil loss. That is, since R, K, L, and S are fixed factors 
for a given region, the C-factor is particularly crucial for controlling 
soil erosion since it constitutes a controllable, policy variable. 
The Conservation Practice Factor (P) adjusts the Universal Soil 
Loss Equation for the effects of such conservation land management 
practices as contouring, contour-strip cropping, and terracing. Unlike 
the R-, K-, L-, and S-factors, the P-factor is not region specific, 
and like the C-factor it is an extremely important source of potential 
erosion control. Values for the P-factor range from 0.0 to 1.0 de­
pending on the practice and the slope of the field. Representative 
average values for these conservation practices are also presented in 
r -701 
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The Universal Soil Loss Equation provides a systematic, scientific 
methodology for accurately estimating regional soil losses under al­
ternative crop management and erosion control practices. In addition 
to its general geographic applicability, this equation is the result 
of more than 20 years of research and development and literally hun­
dreds of controlled experiments, attesting to its agronomical sound­
ness [5]. Moreover, the extensive data base required to apply the 
equation to the twelve state macro-region under investigation has been 
compiled through the previous research efforts of Wade [72] in coopera­
tion with both CARD and SCS. These considerations made the use of the 
USLE as the foundation of the erosion submodel the logical and natural 
selection. 
Regional specification of the Universal Soil Loss Equation For 
estimating planted acreage decisions the appropriate regional delinea­
tion is simply state boundaries since relevant price and planted acreage 
data is collected at this level of aggregation. For estimating gross 
soil losses, however, state boundaries are inappropriate since it is 
unrealistic to assume homogeneous soil characteristics within such re­
gions. The delineation adopted here is the producing area (PA) aggrega­
tion provided by the Water Resources Council for developing the 1975 
National Assessment of Water Resources [62]. These producing areas 
are county aggregations of river subbasins, and the resulting regional 
aggregation is illustrated in Figure 2.2. These 105 regions are sub­
parts of large river basins that can be linked together to provide an 
Figure 1.1. Water Resource Council's aggregated subareas 
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approximation to the river basin. Moreover the set of regions is 
hydrologically consistent in terms of surface water flow. Since state 
boundaries and this regional delineation do not coincide, each state is 
divided into subregions by the overlapping. Within each subregion the 
existence of homogeneous soil properties is assumed. An illustration 
for the state of Iowa of the subregional delineation provided by the 
interfacing of these two specifications is provided in Figure 2.3. 
Each PA has nine land quality classes which are aggregations 
from the land capability classes of the Soil Conservation Service [see 
Ref. 70]. For each of these nine classes within a PA, an RKLS-factor 
has been computed so that a representative factor can be obtained by 
an appropriate weighting. Moreover C-factors for various crop rota­
tions are available for each PA under three crop management technolo­
gies: 1) conventional tillage residue removed, 2) conventional tillage 
residue left, and 3) minimum tillage [72]. Thus, by using the USLE 
and this data base, representative gross soil loss per acre magnitudes 
can be estimated for each subregion within each state for various com­
binations of crop management and erosion control practices. 
The regional soil erosion submodel can now be represented by the 
following relationships. Given a crop management system and an 
erosion control practice P^, the average annual per acre soil loss 
from the production of crop rotation i in subregion j of region J is 
given by: 
HOVARO HITCHCCL cnccoL/i DICKI («I50M CMMCT 
CrORlCN PALO ALTO 
CLAYTON fAVCTTC 
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JACKAON jOtitA 
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MCOMiW 
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Figure 2.3. Subregional delineation for Iowa 
33 
where the bar refers to the mean value of the respective variable in 
that subregion of region J. Total gross soil loss in subregion j of 
region J resulting from the production of crop rotation i, then, is 
given by: 
TSL. . = SL..^ • a..T (2.12) ijj xjJ ijJ 
where is the number of acres allocated to the production of i in ijJ 
subregion j of region J, as determined by the planted acreage submodel 
discussed above. Total soil loss in subregion j of region J resulting 
from the production of all crops at time t becomes: 
K 
TSL. = y TSL. ... . (2.13) 
jJ i=i 
Total soil loss from the production of all crops in region J is simply: 
O 
TSL? = I TSL... . (2.14) 
^ -=,=1 
Finally, total soil loss for the macro-region is given by: 
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The two submodels are tied together via Eq. (2.12). That is, given 
the subregional planted acreage estimated generated by the planted 
acreage submodel, the regional soil loss submodel uses the 
USLE to generate subregional, regional, and macro-regional estimates 
of resulting soil loss. 
The Estimation Procedure 
This macro-econometric model generates regional (i.e. state) 
estimates of gross soil loss by a four step process: 1) estimate 
planted acreage decisions in response to relative prices and levels 
of export demand, 2) allocate the total regional planted acreage of 
the various crops to subregions with homogeneous soil properties, 3) 
estimate subregional gross soil loss given a set of farming practices, 
and 4) sum these subregional magnitudes to obtain the regional gross 
soil loss estimate resulting from the production of these crops. The 
estimation procedure employed in this study uses this model to project 
the expected behavior of decision makers based on their historical 
estimating regional soil losses. The parameters of the planted acre­
age submodel are estimated econometrically based on the behavior of 
the region over the period from 1955 to 1975. Regional soil loss in 
any given year is a function of planted acreage once a crop management 
system and erosion control practice are specified. Given a set of 
price and export sales forecasts to the year 1985, the response 
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Figure 2.4. Estimating regional soil loss 
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of planted acreage decisions and the resulting erosion losses can be 
approximated. The forecasted price and export series are provided by 
the research results of Reynolds et al. [53]. 
Using these forecasted series, three scenarios are considered. 
First, a base run where farm size, technology, and export sales are 
assumed to grow at historical rates is analyzed. The resulting erosion 
projection is represented by OSg in Figure 2.4. This estimation assumes 
conventional tillage practices are adopted and serves as a basis of 
comparison for the alternative scenarios. The second scenario assumes 
that export demands in coming years will be significantly higher than 
historical projections and that domestic agriculture swings into maximum 
production to satisfy these demands. The resulting erosion projection 
is represented by OS^ in Figure 2.4. This estimation also assumes 
conventional farming practices and provides some information on how 
rising foreign demand might aggravate cropland degradation processes in 
the absense of extensive conservation practices. Finally, the third 
scenario assumes Chat historical trends in farm size, technology, and 
export sales continue but farmers adopt conservation practices on a 
large scale. The resulting projection is represented by OS^ in Figure 
2.4. This estimation assumes that such practices as minimum tillage, 
contour plowing, and terracing are employed where they are appropriate. 
Comparing the results of this scenario with the base run projections 
will provide some information on the potential effectiveness of these 
conservation practices if adopted. By carefully analyzing and comparing 
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all three scenarios, information on planted acreage responses and con­
servation practice effectiveness can be obtained, providing some insight 
into the possible ramifications of alternative policy proposals. 
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CHAPTER III. SPECIFICATION AOT) EMPIRICAL ESTIMATION OF 
THE REGIONAL SOIL EROSION MODEL 
The model presented in Chapter II is general in its formulation. 
This chapter specifies the exact crops and regions to which the ncdsl 
is applied, and presents the estimation results for both of the sub­
models. In addition, a discussion of the overall representativeness of 
the region-crop delineation is presented as well as a statistical sum­
mary of the submodel estimations. 
Specification of Regions and Crops 
The specific regions under investigation in this analysis are the 
twelve cornbelt states. The cornbelt can be conveniently divided into 
two parts: the eastern cornbelt which includes Illinois, Indiana, 
Michigan, Ohio, and Wisconsin, and the western cornbelt which includes 
Iowa, Kansas, Minnesota, Missouri, Nebraska, North Dakota, and South 
Dakota. The principal crops grown within these regions include soybeans, 
wheat, and the feed grains (i.e., barley, corn, oats, and grain sorghum). 
This specification of regions and crops results in seventy-two state-
crop combinations and corresponding planted acreage functions (A^^). 
However, since each state tends to specialize in the production of some 
subset of these crops, elimination of some minor state-crop combinations 
can be accommodated without loss of representation. Table 3.1 presents 
che cornbelt planted acreage of the various crops for 1975. The entries 
marked with an represent state-crop combinations for which a planted 
Table 3.1. 1975 cornbelt planted acreage^ and selection of major state-crop planted acreage 
relationships 
Planted acreage^ Selected crops 
State Barley Corn Oats Sorghum Soybeans Wheat Total Acreage 
% of 
total 
Illinois 15 11,000* 570 80 8,250* 1,790* 21,705 21,040 96.9 
Indiana 12 5,850* 320 26 3,650* 1,560* 11,418 11,060 96.9 
Iowa — 13,100* 1,830 40 7,000* 79 22,049 21,930 99.5 
* * * * 
Kansas 60 1,950 190 4,100 1,100 12,800 20,200 19,950 98.8 
Michigan 23 2,300* 400 - 615* 1,030* 4,368 3,945 90.3 
* * * * 
94.3 Minnesota 950 7,000 2,100 — 3,620 3,117 16,787 15,837 
Missouri 14 3,000* 180 580 4,500* 1,660* 9,984 9,210 92.2 
Nebraska 38 6,480* 690 2,050 1,250* 3,200* 13,708 10,930 79.7 
N. Dako ta 2,130* 500 1,500* - 180 10,627* 14,937 14,257 95.4 
* * * * 
9,245 9,230 99.8 Ohio 15 3,750 540 - 3,120 1,820 
S. Dakota 
A 
600 3,570* 2,530* 395 340 3,240* 10,675 9,940 93.1 
Wisconsin 37 3,500* 1,470* - 200 100 5,307 4,970 93.6 
Cornbelt 3,894 62,000 12,320 7,271 33,875 41,023 160,383 152,299 95.0 
^Source: [66]. 
^Figures are in thousands. 
State-crop combination for which a planted acreage function was estimated. 
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acreage function was estimated. Of the seventy-two potential combina­
tions, thirty-nine were selected for estimation. This selection ac­
counted for 95% of the total cornbelt production of soybeans, wheat, and 
feed grains in 1975 which is indicative of their overall representa­
tiveness. Moreover, with the exception of Nebraska, this selection 
accounts for over 90% of each state's total planted acreage in 1975, 
ranging from a low of 90.3% for Michigan to a high of 99.8% for Ohio. 
For Nebraska, approximately 80% of the total planted acreage in 1975 is 
included in the crops specified for that state. Although this is a 
satisfactory coverage, the inclusion of grain sorghum would have sig­
nificantly improved the overall representation. Plans to include the 
Nebraska-sorghum combination were dropped when no satisfactory planted 
acreage function could be estimated using the available explanatory 
variables. In total, thirty-three minor state-crop combinations were 
eliminated with the remaining thirty-nine major state-crop combinations 
still accounting for the vast majority of the total planted acreage of 
these crops in the cornbelt. 
The selection summarized by Table 3.1 necessitated the estimation 
of thirty-nine separate planted acreage relationships, one for each of 
the major stace-crop combinations. The estimation itself was compli­
cated by several considerations. First, each planted acreage function 
W CXO W V^O C.  ^ 4. LV JR C*. XA AI 1 JK W O VY X. K. IIV- V  ^ L. ^  X. V 
variables so that is was not possible to specify a general functional 
form appropriate to all equations. Second, in addition to the economic 
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considerations discussed in the preceding chapter, dummy variables were 
necessary to account for the institutional effects of diversion and 
allotment programs. Third, several of the estimated relationships 
were corrected for serial correlation. Fourth, the estimation involved 
the use of simultaneous equation techniques to improve the efficiency 
of the estimated coefficients. The next section discusses these sta­
tistical issues and techniques, and presents the results of the esti­
mation procedure. 
Empirical Estimation of the Planted Acreage Submodel 
The discussion of the empirical estimation of the planted acreage 
submodel is presented in two parts. First, the statistical procedures 
employed in the estimation of the regional planted acreage functions 
are summarized, followed by the presentation of the estimation results 
themselves. Second, the methodology used in determining the subregion-
al shares of total regional planted acreage is illustrated for the 
state of Iowa with the results for all twelve states appearing in the 
Appendix. 
Empirical estimation of the regional planted acreage functions 
Statistical considerations Relevant explanatory variables in 
accounting for planted acreage decisions include regional crop prices, 
export sales, and lagged planted acreage. Upon closer inspection, two 
other categories significantly affect these decisions. First, for 
feed grain crops, livestock prices play an important role in determining 
4Z 
the mix and total planted acreage of a region since these crops are a 
crucial input to this industry. Second, government stablization pro­
grams can markedly affect planted acreage decisions through diversion 
and allotment programs. In light of these considerations, prices for 
beef and hogs and cropland acreage diversion variables for wheat and 
feed grains were included as important additional factors in helping 
to explain regional planted acreage decisions. Table 3.2 summarizes 
the variables used in estimating the planted acreage submodel, presents 
the definition of variable code names to be used in presenting the 
estimation results, and identifies the data source used for each of 
the variables. 
To identify a "best" set of explanatory variables for a given 
planted acreage function, a two-step process was used. First, assuming 
that regional planted acreage was a linear function of some subset of 
the variables presented in Table 3.2, the ten best two, three, four, 
and five variable models were identified using the ordinary least 
squares estimation procedure. Second, from this list of forty poten­
tial models, the choosen specification was selected using three cri-
terions: 1) consistency of coefficient signs with appropriate economic 
2 theory considerations, 2) R , and 3) significant t-statistics. Using 
these three criteria, models with inconsistent coefficient signs 
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Table 3.2. Definition of variable code names used in estimation of 
planted acreage functions^ 
Variable Data 
code name Definition source 
AC Regional planted acreage (thousand acres) [66] 
PR Average regional crop year price received by [65] 
farmers (dollars per bushel) 
CPR^ Change in the average regional crop year price [65] 
received by farmers (dollars per bushel) 
BP Average U.S. marketing year price received by [65] 
farmers for beef cattle (dollars per 100 
pounds) 
PP Average U.S. marketing year price received by [65] 
farmers for hogs (dollars per 100 pounds) 
X Calendar year total U.S. exports (thousand [64] 
bushels) 
Trend in calendar year total U.S. exports [64] 
(thousand bushels) 
F1 Feed grain cropland acreage withheld from [64] 
production (million acres) 
F2 Feed grain withheld cropland acreage dummy [64] 
with 1.0's in years withholding was in effect 
W1 Wheat cropland acreage withheld from production [64] 
(million acres) 
wz wntiaL wxLuiit^j-u croùxarxû acreage duminy "with [64] 
1.0's in years withholding was in effect 
T Time (1955 = 1, 1956 = 2, etc.) 
^Prescrips on variable code names refer to commodity categories: 
barley (B), corn (C), grain sorghum (G), oats (0), soybeans (S), wheat 
(W) . 
"CPR. = PR^ - PR» , . t Z L—1 
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were eliminated, and of the remaining candidates the one with the 
2 highest R and strongest t-statistics was selected. This procedure 
resulted in each planted acreage relationship being a function of 
explanatory variables most appropriate to that particular state-crop 
combination. From a simplicity standpoint it would certainly have been 
preferable to specify a general functional form and force each esti­
mation to comply with this specification. Unfortunately, regional 
differences were significant enough to obviate this possibility. By 
following the procedure outlined above, each estimation could be tai­
lored to the individual considerations relevant to that crop and region, 
resulting in significantly increased estimation time but much more 
reliable results. 
Having selected the estimation model foz each of the thirty-nine 
state-crop combinations using ordinary least squares, seven relation­
ships were corrected for first-order serial correlation. The remaining 
thirty-two equations did not show strong signs of significant serial 
For example, in estimating the Minnesota-wheat planted acreage 
function the following relationship resulted: 
WAC^ = -759.83 + 176.67 VJPR^ , + 47.42 BP^ , + 0.466 WAC , t t—1 t—1 t-1 
(-2.73) (2.24) (4.64) (2.81) 
R^ = .945 DW = 2.230 
This model was eliminated since the expected sign on the price of beef 
coefficient is negative, not positive. Although it could be argued 
that wheat is used as a supplementary feed or used in rotation with feed 
grains, the more likely outcome of a rise in beef prices is a substitu­
tion away from wheat to planting more feed grains. 
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correlation as measured by the Durbin-Watson statistic. For models 
without lagged dependent variables, the Cochrane-Orcutt procedure was 
used [see 17]. This correction for autoregressive errors is a straight­
forward four step process: 1) ordinary least squares is used to esti­
mate the original model, 2) the residuals from this equation are then 
used to perform the following regression 
where = AC^ - AC^, 3) the estimated value of p ( p )  is used to perform 
the generalized differencing transformation where the transormed equa­
tion is given by 
AC* = B^Cl-p) + Bz^zt + ••• + \ (3.2) 
and 
AC^ = AC^ - eACt_i 
X2t = X2t - PX2t_] 
* . 
V — V _ 
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and 4) a new regression is run on this transformed equation. For 
models with lagged dependent variables, an instrumental variable tech­
nique was used since least-squares estimates would be inconsistent 
when one of the explanatory variables (i.e., the lagged dependent 
variable) is in the limit correlated with the residuals [see 32]. In 
this case the lagged dependent variable was regressed on the remaining 
explanatory variables of the model and these variables lagged one 
period. These least-squares estimates substituted into the original 
model and the Cochrane-Orcutt procedure was then used to correct for 
first order serial correlation. 
Having transformed the data for models with autoregressive error 
structures, the next statistical consideration relevant to this estima­
tion was the properties of efficient estimators for seemingly unrelated 
2 
regression equations. Zellner [76] has shown that for a group of supply 
equations that use different explanatory variables and that have non­
zero correlations between the disturbance terms in two or more equa­
tions, the generalized least-squares estimators will be asymptotically 
more efficient than those obtained by the application of ordinary least-
squares to each equation in turn. This necessitated the estimation of 
In general this process is repeated with the revised parameter 
estimates being substituted into the original equation and new regres­
sion residuals obtained. This was not done in this estimation since 
recent studies show that iterating the estimation process does not im­
prove the results [25]. 
2 
For a particularly good discussion of these considerations see 
[33]. 
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groups of planted acreage functions simultaneously using a three stage 
least-squares technique rather than the estimation of each equation 
separately using ordinary least-squares. (It was not possible to esti­
mate all thirty-nine equations simultaneously since the number of ob­
servations was only twenty and the covariance matrix would not be of 
full rank.) To further complicate matters, this system of regression 
equations have disturbance terms that are not only contemporaneously 
correlated but also serially correlated. Parks [46] has shown that 
using Zellner's technique on the transformed data resulting from the 
Cochrane-Orcutt procedure results in the asymptotically more efficient 
estimation desired. Thus, using the transformed data for the seven 
models with autoregressive errors and the original data for the remain­
ing thirty-two equations, the planted acreage submodel was estimated 
in three groups: 1) Illinois, Indiana, Michigan, Ohio, and Wisconsin, 
2) Iowa, Minnesota, and Missouri, and 3) Kansas, Nebraska, North Dakota, 
and South Dakota. Each group was estimated simultaneously using a 
three state least-squares procedure, and the results of this estimation 
are presented in the next section. 
Estimation results The results of the estimation procedure 
described above are presented in Table 3.3 in two groupings: the 
eastern cornbelt states and the western cornbelt states. For each re­
gression the t—statistic for each coefficient appears in Darentheses. 
the and Durbin-Watson (DW) statistics are given, and for equations 
corrected for first order serial correlation the estimate of p in (3.1) 
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is also reported. It should also be noted that the R and DW statistics 
refer to the initial estimation using ordinary least-squares. Both sta­
tistics are appropriate to single-equation estimation techniques and do 
not technically apply to the results presented here. Both are reported, 
however, to provide a rough indication of goodness-of-fit and existence 
of serially correlated error terms. Finally, it should also be noted 
that the DW statistic is biased when lagged dependent variables are used 
[see 49]. 
The overall results of the estimation were significant with rela-
2 tively high R 's. For the Illinois, Indiana, Michigan, Ohio, and Wiscon­
sin grouping, all t-statistics were significant at the 99% level with 
2 the average R for wheat being .888, for soybeans being .956 and for 
feed grains being .818. For the Iowa, Minnesota, and Missouri grouping, 
2 
all t-statistics were significant at the 97% level with the average R 
being .820, .893, and .784 for wheat, soybeans, and feed grains respec­
tively. For the Kansas, Nebraska, North Dakota, and South Dakota group-
2 ing, the average R for wheat^ soybeans^ and feed grains were =747^ 
.867, and .821 respectively while all t-statistics were significant at 
the 95% level with the exception of one which was significant at the 92% 
2 level. For the cornbelt states as a whole, then, the average R for 
wheat was .820s for soybeans. .920, and for feed grains .811. Moreover, 
with the one exception, all t-statistics were significant at the 95% 
level. Finally, the efficiency of all the estimates was significantly 
improved by taking advantage of both serially and contemporaneously 
correlated disturbances. 
Table 3,3. Estimated planted acreage functions for the twelve cornbelt states 
Eastern cornbelt 
Illinois 
CAC^ = 10,597.83 - 1,097.99 SPR^_^ + 0.0062 CX^ ^ - 0.0028 CZ^ - 24.83 Fl^ 
(38.29) (-7.77) (11.62) (-8.68) (-4.83) 
= .816 DW = 1.743 
SAC = 1, 316.47 + 429.53 SCPR^ ^ + 983.45 (SPR/WPR)j.+ 0.54 SACj,_^ 
(5.50) (5.04) (10.45) (11.90) 
= .959 DW =: 2.047 
WACj. = 1,294.63 + 650.52 WPRj._^ - 783.94 CPR^_i + 0.00042 WX^_i - 17.48 Wl^. 
(17.53) (11.37) (-10.76) (4.93) (-6.81) 
R^ = .828 DW =: 2.126 
Indiana 
CACj. - 5,067.32 - 271.48 WPR^_j^ + 0.0016 CX^_i - 0.00072 CZ^ - 13.63 Fl^ 
(29.84) (-3.21) (9.34) (-3.89) (-4.03) 
R^ = .781 DW -- 2.312 
4^ VO 
Table 3.3. Continued 
SAC = 2,094,79 + 540.86 - 337.67 CPR^_^ - 668.90 WPR^_^ +0.34 SAC^_^ 
(13,82) (11.96) (-3.80) (--10.68) (6.19) 
R^ := .955 DW = 1.062 0 = -0.529 
WAG = 127.02 + 425.69 WPR , - 187.56 SPR^ , + 0.00051 WX^ , -i- 0.46 WAC. . 
t l:-l t-1 t-1 t-1 
(2.84) (15.57) (-9.75) (8.71) (12.39) 
R^ = .896 DW = 2.(387 p = 0.428 
Michigan 
CAC = 403.27 -f 1,022.07 (OPR/SPR)^ , + 16.53 BP^ ^ + 0.36 GAG t t-i L—i C—X 
(1.73) (3.87) (4.88) (4.50) 
R^ =: .611 DW = 1.622 
SAC =-- 202.16 + 65.72 SPR^ ^ + 100.00 SCPR^ ^ - 116.70 WPR^ ^ + 0.59 SAC^ ^ 
(10.07) (6.85) (6.74) (-10.68) (13.25) 
R^ =: .965 DW = 1.887 
Table 3.3. Continued 
WAC, = 760.49 + 374.04 WPU , - 243.46 WCPR , - 274.13 SPR, , + 0.00054 WX^ ^ - 12.82 Wl. t t-± L—i C—1 L—1 L 
(19.65) (14.68) (-12.23) (-14.86) (9.27) (-9.49) 
= .897 I)W = 2,330 0 = 0.167 
Ohio 
CAC^ = 4,383.88 - 1,594.9% CPR^ , + 0.0016 CX^ ^ - 0.0011 CZ. - 28.96 Fl. t t-i t—1 t L 
(28.60) (-5.99) (7.46) (-6.74) (-11.79) 
R^ = .789 DW = 2.410 
OAC, = 781.50 + 575.18 OP)l , - 207.60 SPR^ , + 0.35 OAC. ^ - 5.81 Fl. t t~l t-± t-1 t 
(8.53) (5.50) (-9.15) (6.74) (-6.85) 
R^ = .906 DW = 2.365 
SAC = 822.59 + 386.06 SCPR^ ^ + 508.31 ( SPR/WPR) + 0.0023 SX^_^ - 0.0031 SZ^. 
(17.09) (12.14) (12.32) (13.94) (-16.13) 
R^ = .986 DW = 1.988 
Table 3.3. Continued 
WAG, = 811.31 + 581.35 WPR , - 293.84 WCPR , - 252.70 SPR. , + 0.00049 WX^ ^ - 149.98 W2^ 
t c-1 t-1 t-i t-i t 
(20.25) (24.5/) (-16.32) (-16.29) (9.84) (-13.20) 
R^ =: .930 DW - 2.384 
Wisconsin 
CAC» = 918.23 4 516.53 CPR, , - 1,178.29 OPR^ , + 23.55 BP^ , + 0.55 CAC^ , 
t C-1 t-i t-i t-i 
(8.32) (12.12) (-10.05) (12.44) (11.57) 
R^ == .939 DW = 2.128 
OACj. == 3,756.26 - 59.57 BP^_^ - 431.23 F2^ 
(35.50) (-14.68) (-10.81) 
R^ == .886 DW = 1.558 
Western cornbelt 
Iowa 
CAC = 10,391.76 - 445.79 SPR, -, + 81.42 BP, . + 0.0020 CX, , - 0.00084 CZ. - 40.73 Fl. 
t t —i t —i L —i L L 
(23.75) (-2.58) (3.95) (2.80) (-2.29) (-6.47) 
R^ := .785 DW = 1.744 
Table 3.3. Continued 
OACJ. ••= 7,728.45 - 400.19 SPR^ ^ - 97.55 BP^ ^ - 47.23 Fl^ 
(23.81) (-3.58) (-5.83) (-8,31) 
:= .845 DW = 1.931 
SAC^ = 1,327.11 + 1,083.41 SPR^_^ - 2,242.98 CPR^_j +0.70 SAC^_^ 
(7.57) (10.77) (-10.54) (16.27) 
R^ = .966 DW = 1.764 
Ui 
w 
Kansas 
CAC^ = 1,322.53 - 127.61 E:PR^_^ + 40.83 BP^_^ - 422.73 F2^ 
(21.61) (-5.98) (11.75) (-13.52) 
R^ = .894 DW = 2.078 
GAC = 5,803.01 - 95.94 + 1,892.57 (GPR/WPR)- 67.64 Fl^. 
(12.08) (-5.52) (5.16) (-10.24) 
R^ = .639 DW = 2,276 
Table 3.3. Continued 
SAC. == 308.90 + 184.25 SPR , - 447.81 CPR^ , +0.74 SAC^ , 
t t-1 t-1 t-1 
(5.12) (4.30) (-4.45) (11.23) 
R^ == .791 DW = 2.619 0 = 0.393 
WACj. = 9,267.58 - 802.16 GPR^_^ + 0.0068 WX^_^ - 0.0038 WZ^ - 1,369.17 W2^ 
(40.75) (-6.60) (15.66) (-12.26) (-10.29) 
== .820 DW = 2. 777 p = 0.438 
Minnesota 
CACj. ::: 4,670.4 7 + 631.15 CCPR  ^+ 0.28 CAC^ _^  - 20.23 Fl^  
(13.41) (5.17) (4.99) (-7.49) 
R^ := .710 DW = 1.580 
OAC^ == 618.13 - 1,598.16 OCPR^_^ + 5,808.67 (OPR/SPR)+0.40 OAC^_^ 
(2.48) (-5.08) (5.39) (5.18) 
R^ == .911 DW = 2.507 
Table 3.3. Continued 
SACj. = 1,801.77 + 649.31 - 2,662.34 OPR^  ^  + 0.40 SAC^  ^  
(9.47) (9.75) (-8.18) (5.72) 
- .781 DW = 1.380 
WAC^ = -487.90 + 530.78 ^ + 61.16 T 
(-3.79) (9.24) (7.69) 
=: .892 DW = 1.512 
Missouri 
CAC == 3,,107.59 + 1,196.34 CPR^ ^ + 46.92 BP^ ^ - 612.45 SPR^_^ - 67.38 T 
(16.97) (4.20) (4.86) (-4.23) (-5.12) 
- .669 DW = 1.875 
SAC == 1,094.01 + 734.31 SPR^_^ - 1,496.81 CPR^_^ + 0.66 SAC^_^ 
(4.66) (4.69) (-4.87) (6.76) 
R^ - .932 DW = 2.556 
Table 3.3. Continued 
WAC == -487.90 + 530.78 WPR 61.16 T 
t t-1 
(-3.79) (9.24) (7.69) 
== .747 DW = 1.709 
Nebraska 
CAC^ == 3,206.39 - 485.76 S F R  ,  +  107.39 BP^ , +0.31 CAC^ , - 29.64 Fl^ 
L L"1 t—1 L—i L 
(10.53) (-7.52) (10.40) (6.53) (-9.62) 
:= .861 DW = 2.457 p = 0.306 
SAC, = -834.84 -I- 87.79 SPR^ , + 613.28 (SPR/GPR)^ , +0.60 SAC^ , 
t t-1 t-i C-1 
(-8.67) (5.03) (8.59) (10.69) 
R^ := .948 DW = 2.173 
WAC^ = 3,068.82 - 201.21 WCPR^_^ + 319.21 (WPR/GPR)- 32.32 Wl^ 
(19.97) (-4.11) (2.17) (-7.28) 
R^ = .784 DW 2.535 
Table 3.3. Continued 
North Dakota 
BAC, = 3,032.36 - 726.51 F.CPR , - 233.61 WPR^ , + 0.014 BX _ - 0.0019 BZ^ - 19.76 Fl. 
t t-i C —1 l.-l I L 
(11.76) (-2.66) (-2.37) (8.99) (-4.54) (-5.22) 
R^ = .901 DW = 2,004 
OAC = -207.15 + 2,604.67 (OPR/BPR) - 915.61 OCPR^_^ - 0.00044 OZ^ + 0.24 OAC^ + 24.61 T 
(-1.86) (7.25) (-5.52) (-3.61) (2.95) (4.50) 
R^ = .765 DW = 2.028 
WACj. = 3,327.07 + 367.21 WCPR^_^^ + 0.40 WAC^_^ + 111.14 T 
(4.51) (2.06) (3.56) (3.85) 
R^ = .702 DW = 2.408 
South Dakota 
BAC^ = 721.23 + 1,017.29 BPR^_i - 2,128.06 OPR^_i + 0.31 BACj._^ - 4.91 Fl^ + 7.11 T 
(6.50) (4.13) (-4.46) (2.43) (-3.55) (1.85) 
R^ = .753 DW =2.721 p = -0.302 
Table 3.3. Continued 
CAC, = 3,268.08 + 694.57 (CPR/BPR)^ , - 15.55 Fl^ -- 15.29 T 
L t—X L 
(10.65) (2.98) (-8.57) (-3.03) 
= .813 I)W = 1,641 
GAG = 528.56 + 2,874.08 OPR , - 1,333.66 CPR , -1- 0.00080 OZ^ + 0.69 OAC. , 
t t-1 t-1 t t-i 
(4.21) (5.88) (-5.85) (5.63) (18.56) 
R^ = .942 DW = 2.354 
WACj. = 2,118.43 + 100.10 WPR^_^ - 37.44 Wl^ + 29.56 T * 
(28.17) (3.23) (-11.39) (6.17) 
= .818 DW = 2.174 
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Estimation of the subregional shares of regional planted acreage 
Each region (i.e., state) was divided into several subregions so 
that is could reasonably be assumed that relatively homogeneous soil 
properties existed within a subregion. As explained in Chapter II, 
projected estimates of regional planted acreage (A^j) must be allocated 
to subregions (a^^) for soil loss computation purposes. The subregional 
shares were determined by computing the actual shares of total planted 
acreage by crop for the years 1974 and 1975. The averaged results of 
these years were then used as estimates for a... ij 
An example of this procedure is presented for Iowa in Tables 3.4, 
3.5, and 3.6. Iowa was divided into four subregions along county lines 
as shown in Table 3.4. The planted acreage in corn, oats, and soybeans 
for each of these subregions is shown for the years 1974 and 1975 in 
Table 3.5 as well as the averaged planted acreage figures for this two 
year period. Based on this performance, the subregional shares of total 
corn, oat, and soybean planted acreage were computed and are presented 
in Table 3.6. For example, in 1974 subregion one planted 68.9% of the 
total planted acreage of corn in Iowa, 70.5% of the oat total, and 74.6% 
of the soybean total. The average percentage shown in Table 3.6 for the 
1974-75 period is the estimate used for each subregion's share of total 
regional planted acreage by crop. The same procedure was used for each 
of the twelve cornbeit states, and the results of these estimations are 
presented in the Appendix. 
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Table 3.4. Subregional delineation by counties for lowa^ 
Subregion 1 
Allamakee 
Benton 
Black Hawk 
Boone 
Bremer 
Buchanan 
Buena Vista 
Butler 
Calhoun 
Carroll 
Cedar 
Cerro Gordo 
Chickasaw 
Clarke 
Clayton 
Clinton 
Dallas 
Davis 
Delaware 
Des Moines 
Dubuque 
Emmet 
Fayette 
Floyd 
Franklin 
Greene 
Grundy 
Guthrie 
Hamilton 
Hancock 
Hardin 
Henry 
Howard 
Humboldt 
Iowa 
Jackson 
Jasper 
Jefferson 
Johnson 
Jones 
Keokuk 
Kossuth 
Lee 
Linn 
Louisa 
Lucas 
Madison 
Mahaska 
Marion 
Marshall 
Mitchell 
Monroe 
Muscatine 
Palo Alto 
Pocahontas 
Polk 
Poweshiek 
Sac 
Scott 
Story 
Tama 
Van Buren 
Wapello 
Warren 
Washington 
Webster 
Winnebago 
Winneshiek 
Worth 
Wright 
Subresion 2 
Lyon 
Sioux 
Subregion 3 
Adair 
Adams 
Audubon 
Cass %»• /"X 
K t^LS—JL. ^  
Clay 
Crawford 
Dickinson 
Fremont 
Harrison 
Ida 
Mills 
Monona 
Montgomery 
O'Brien 
Osceola 
Page 
Plymouth 
Pottawattamie 
Shelby 
Taylor 
Woodbury 
Subregion 4 
Appanoose 
Decatur 
Ringgold 
Union 
Wayne 
^Source: Derived from delineation presented in [621. 
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Table 3.5. Subregional planted acreage in lowa^ 
Subregion Year Corn Oats Soybeans 
1 1974 9,029,700 1,269,000 5,265,000 
1975 9228,600 1,234,900 5,100,300 
Average 9,129,144 1,251,950 5,232,650 
2 1974 468,400 90,300 140,100 
1975 446,900 86,100 145,000 
Average 457,650 88,200 142,550 
3 1974 3,345,800 382,100 1,519,500 
1975 3,160,200 454,500 1,595,600 
Average 3,253,000 418,300 1,557,550 
4 1974 256,100 58,600 17,540 
1975 264,300 54,500 15,910 
Average 260,200 56,550 16,725 
^Derived from information on county planted acreage supplied by 
the U.S.-D.A. State Office of the Statistical Reporting Service, Des 
Moines, Iowa. 
Table 3.6. Subregional percentage of total planted acreage in lowa^ 
Year Subregion Corn Oats Soybeans 
19?': 68,9 70. 5 74. Ô 
2 3.6 5.0 1.9 
3 25.5 21.2 21.1 
4 2 . 0  3.3 2.4 
1975 1 70.4 67.5 72.8 
2 3.4 4.7 2.1 
3 24.1 24.8 22.8 
4 2.1 3.0 2.3 
Average 1 69.7 69.0 73.7 
of 1974 2 3.5 4.9 2.0 
and 1975 3 24.8 23.0 21.9 
4 2.0 3.1 2.4 
^Source: Derived from Table 3.5. 
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Empirical Estimation of the Regional Soil Loss Submodel 
The conceptual basis of the regional soil loss submodel is the 
Universal Soil Loss Equation. Given planted acreage, total gross 
soil loss depends on three factors: 1) the soil and rainfall proper­
ties of the area (RKLS-factor), 2) the crop-management system (C-factor), 
and 3) the erosion-control practice (P-factor)• This section discusses 
the procedure used in empirically estimating tl ese three factors for a 
given region 
The RKLS-factor 
As explained in Chapter II, each of the thirty producing areas 
(PA) in the cornbelt was inventoried by land class. That is, each PA 
has nine land quality classes which are aggregations from the land 
capability classes of the Soil Conservation Service [see 70]. For 
each of these nine classes within a PA, the total acreage within each 
class and a corresponding RKLS-factor have been computed [see 72]. A 
representative RKLS-factor for a given PA can then be computed by 
UIOJ-LIG OIL APPI. WJ^ J. J.C1.UC. W C 0.^ 11 L.J.1.1  ^ RXOO«.IIUC  ^ K.IICI.C. UII.^  
are arranged in ascending uider of erosivity. Let C^, C^, ...» C^ 
be the acreage in the least erosive land class (C^) to the acreage in 
the most erosive class (Cg) respectively. Associated with each of 
these classes is an RKLS-factor such that RKLS^ < RKLS^ < ... < RKLS^. 
Now let T be the total estimated planted acreage in the PA for a given 
year. The RKLS-factor for that PA in that year is given by: 
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RKLS(PA) = X^RKLS^ + ... + X.RKLSg (3.3) 
9 
where X. = C./T (i=l, ...» 9) and = 1. Thus, as the more erosive 
1 1 1—i X 
acreage in a PA is called into production, the RKLS-factor is adjusted 
upward to reflect the rising percentage of more erosive acreage in the 
overall acreage of the PA. 
By using this weighting scheme, it can be seen that expanding 
planted acreage in a region increases the total gross soil loss in that 
region in two ways: 1) by planting more acres, and 2) by bringing 
more erosive acreage into cultivation. Symbolically, total gross soil 
loss is given by: 
TSL = (RKLS • C • P)A . (3.4) 
Holding rotation, tillage practice, and conservation technology con­
stant (i.e., holding C and P fixed), increasing planted acreage in­
creases TSL more than proportionally since both A and RKLS increase. 
The C-factor 
The crop-management factor (C) was also computed for each produc­
ing area for several different rotations and for three tillage prac­
tices [72]. The tillage practices considered include conventional 
tillage with the residue removed, conventional tillage with the residue 
left, and minimum tillage. Both the choice of rotation and tillage 
practice can materially affect regional soil losses. 
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The P-factor 
Finally, the erosion-control practice factor (P) adjusts the 
Universal Soil Loss Equation for such conservation technologies as 
contouring and terracing. Beasley [8] has estimated that the P-
factor for contouring using conventional tillage is approximately .60 
for slopes of 1.1 to 2% and .50 for slopes of 2.1-7%. Wischmeier [74] 
has argued that contouring is more effective when coupled with minimum 
tillage and that P-factors of .43 for 1.1 to 2% slopes and .32 for 
slopes of 2.1 to 7% should be used under these circumstances. Since 
the effectiveness of contouring decreases as the length and steepness 
of slope increases [63], tne erosion savings on slopes steeper than 7% 
are much more difficult to predict. In this study for slopes in excess 
of 7%, the effects of terracing, not contouring, will be considered. 
Again according to Beasley [8], P-factors of .10, .11, .13, and .16 
should be used for terracing on slopes of 2.1 to 7%, 7.1 to 12%, 12.1 
to 18%, and 18.1 to 24% respectively. 
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CHAPTER IV. REGIONAL PLANTED ACREAGE AND SOIL EROSION ESTIMATES 
FOR 1985 ASSUMING A CONTINUATION OF HISTORICAL TRENDS IN PRODUCTIVITY, 
FARM SIZE, AND EXPORT SALES 
This chapter usas ths zcdal developed ir. Chapter II and the esti­
mation results reported in Chapter III to generate estimates of regional 
planted acreage and soil loss in 1985. First, a detailed discussion of 
the assumptions concerning future trends in productivity, farm size, and 
export sales is presented. Next, the actual estimation results are pre­
sented and compared to the estimates for the 1969-72 period. The chapter 
concludes with a summary of the situation analyzed and the resulting 
estimation findings. 
The Continuation-of-Historical-Trends Scenario 
This scenario examines agriculture under its presently evolving 
structure of farm size, technology, and resource demand. The high 
levels of export sales in the post-1972 period are treated as ephemeral 
aberrations and a return to the lower historical growth trends is as­
sumed. The 1973 Agriculture and Consumer Protection Act [2] is assumed 
operative throughout the period so that subsidy payments to farmers 
and acreage restriction programs help maintain stable prices and a fair 
return to the agricultural sector. Crop yields continue to increase at 
historical rates for wheat, soybeaiis, arid feed grains while the uumber 
of farms continues to decline. In short, this scenario assumes that 
the recent increased foreign demands on domestic agricultural production 
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revert to historical rates and that appropriate policy is adopted in 
response to this change by continuing stabilization programs. Since the 
results of this estimation will serve as a basis for comparison with 
alternative futures considered in Chapters V and VI, the following two 
sections will discuss these assumptions in more detail and present the 
estimated behavior of the explanatory variables over the 1975-85 period 
under these conditions. 
Assumptions concerning productivity, farm size, and export sales 
The Reynolds £t al. [53] simulation study of alternative futures 
for U.S. agriculture provides the forecasted data series for the explan­
atory variables discussed in Chapter III. In constructing these esti­
mated series, Reynolds assumed a "historical trend" future for domestic 
agriculture which incorporates several additional assumptions about the 
future behavior of crop yields, farm size, export sales, and resource 
demands. The principal assumptions are as follows. First, export sales 
for wheat are assumed to grow to 888.2 million bushels, for feed grains 
to 38.7 million tons, and for soybeans co 906.7 million bushels by 1955. 
This represents an increase of 30.4%, 32.0%, and 102.3% respectively 
compared Lo the 1969-72 period. Second, crop yields are assumed to rise 
to 35.2 bushels per acre for wheat, to 2.35 tons per acre for feed 
grains, and to 31.2 bushels per acre for soybeans by 1985. This repre­
sents an increase of 11.9%, 21.3%, and 13.5% respectively compared to 
the 1969-72 period. Three, the number of commerical farms (gross sales 
of $2,500 or more) is assumed to decline from 1.8 million commercial 
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farms in 1969-72 to 1.3 million in 2000.^ Four, the 1973 farm programs 
are continued throughout the 1975-85 period. Government payments for 
land diversion and price subsidy programs are estimated to be 269 and 
1,366.4 millions of 1972 dollars for wheat and feed grains, respective­
ly, in 1985, while diverted cropland acreage falls to 2.4 million acres 
by 1985 compared to the 33.0 million acre average in 1969-72. 
Estimated behavior of the explanatory variables over the 1975-85 period 
Using a 200 equation econometric simulation model, the behavior 
of the U.S. agricultural sector under these conditions was estimated to 
the year 2000 [53]. This simulation carefully accounted for the in­
terrelationships between input and output markets, between the supply 
and demand for commodities, and between international and domestic 
growth in demand over time. The expected behavior of the explanatory 
variables presented in Chapter III was derived from these results for 
the 1975-85 estimation period, and is presented in Table 4.1. Price 
series were constructed to reflect the percentage changes reported in 
Table 4.1. For regional crop prices, no change in relative prices amOug 
regions was assumed, so that the regional price of wheat was raised 
33.1% over the 1975-79 period for all regions, the regional price of 
soybeans was raised 4.2% over this period for all regions, etc. The 
percentage changes presented in Table 4.1 for prices are in 1972 dollars. 
Farm size is a crucial variable in determining net farm incomes 
since Sonka and Heady [56] have estimated significant input savings for 
larger farm structures. 
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Table 4.1. Estimation data for the continuation-of-historical-trends 
scenario^ 
Percentage Change 
Explanatory 
variable Definition 1975-79 1980-85 
PW Price of wheat 3 3 . 1  3 1 . 7  
PS Price of soybeans 4.2 7 . 1  
PFG Price of feed grains 9 . 1  7 . 4  
PP Price of hogs 1 7 . 9  1 8 . 6  
BP Price of cattle 1 9 . 7  2 0 . 2  
XW Export sales of wheat -  4 . 6  6.8 
x s  Export sales of soybeans 2 9 . 8  7 2 . 0  
XFG Export sales of feed grains 3 7 . 7  4 3 . 2  
F Feed grain diverted acreage 6 6 . 1  - 7 6 . 1  
W  Wheat diverted acreage - 7 0 . 1  - 7 9 . 8  
^Source: Derived from [53]. 
^Compared to the actual 1969-72 average. 
To convert a 1972 projected price to the corresponding nominal price, 
the following estimated relationship was used (data source: [18]) 
P = -11,131.3 + 5.699 T (4.1) 
(-11.10) (11.20) 
= .955 
where ? = implicit GNP price deflater (1972 = 100.00) and T = time. For 
example, the average price per bushel for wheat in Illinois over the 
1969-72 period was $1.27. According to the Reynolds' projection this 
price would increase 33.1% over the 1975-79 period. The expected 1977 
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price of Illinois wheat in 1972 dollars, then, would be $1.69. To con­
vert this figure to the corresponding nominal price in 1977, use Eq. 
(4.1) and multiply by 1.374 to get $2.32. Other regional prices for the 
years in the 1975-85 period were constructed in a similar manner. 
Estimation Results for Regional Planted Acreage 
and Soil Erosion Losses 
Levels of aggregation for estimation results 
The estimation results reported in this section for both planted 
acreage and soil erosion were compiled at four different levels of ag­
gregation: 1) estimations for the entire cornbelt, 2) estimations for 
the eastern and western cornbelts, 3) estimations for each of the twelve 
cornbelt states, and 4) estimations for subregions within a cornbelt 
state. In general, the accuracy of the estimations varies directly with 
the degree of aggregation. For example, since assumptions about general 
soil characteristics within a producing area apply with less precision 
to a particular subregion of that PA, soil loss estimates for the 
overall area will be more reliable. Similarly, estimates of regional 
planted acreage based on the econometric models presented in Chapter 
III will tend to be more representative of the state's behavior under 
these conditions than the figures derived for subregions based on the 
estimated subregionai shares of recent years. The macro-econometric 
model developed in Chapter II was primarily constructed to generate 
estimates for the top three levels of aggregation. Subregionai 
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estimates are also presented, however, as indicative of subregional 
adaptation to a changing agricultural environment. 
Planted acreage estimates for 1985 
ti 1H [ 11 K7t i. y o L. O. v ^  V/ J- wv«w^v>v .w» — — ~  ^ — — — 
presented in Tables 4.2 through 4.13. These tables present the state 
and subregional estimation results for planted acreage and soil erosion. 
Again considering the state of Iowa, Table 4.4 lists the estimation 
results for the continuation-of-historical-trends scenario using the 
model developed in Chapter II and the empirical relationships presented 
in Chapter III. Figures for 1985 as well as for the 1969-72 period for 
comparison purposes are given for both subregions and the state and 
for each of the major crops. Subregional estimates were derived from 
the regional projections using the estimated a^^'s presented in the 
Appendix. : 
Total planted acreage in Iowa in 1985 is estimated to be 23,299,000 
acres under the conditions of this scenario, compared to an average of 
 ^  ^ O O O  ^ — " — — *- ^  T O IC O *7 O  ^  ^  ^J 1^» .T  ^  ^ «M -M  ^^  <.» T T  ^M J~ Y  ^  ^^  ^  Y CXS.X.CO C.IJ.O F 6. XIA^O X. WY J. 
crease of 20.4%. As Table 4.4 indicates, however, the mix of planted 
acreage changes considerably over this period. The estimated planted 
acreage of Iowa corn, oats, and soybeans in 1985 is 14,068,000 acres, 
1,165,000 acres, and 8,006,000 acres respectively. This constitutes 
percentage changes of 27.3 for corn, -54.5 for oats, and 40.9 for soy­
beans. Thus, both the total planted acreage and cropland acreage mix 
Table 4.2. Illinois planted acreage and soil loss estimates assuming export sales continue at 
historical trend levels^ 
Planted ac b reage Soil loss c 
Corn Soybe ans Wheat Percentage 
Subregion 1969-72 1985 1969-72 1985 1969-72 1985 1969-72 1985 change 
1 424 438 241 239 32 48 3,077 3,385 10.01 
2 151 157 127 127 40 60 699 757 8.30 
3 1,524 1,576 1,528 1,522 322 488 37,962 42,336 11.52 
4 1,968 2,036 608 606 27 41 25,480 38,963 52.92 
5 5,047 5,220 3,346 3,332 295 447 98,553 101,951 3.45 
6 979 1,013 1,224 1,219 456 690 9,466 10,750 13.56 
State 10,093 10,440 7,074 7,045 1,172 1 ,774 175,237 198,142 13.07 
^Estimates assume that agricultural stabilization programs are continued and that crop yields, 
farm size, and export sales continue to grow at historical rates. 
^Figures are in thousands; source for 1969-72 estimates: [66]. 
'"Figures are in thousands of tons per year, and assume the use of conventional tillage and no 
conservation practice. 
Table 4.3. Indiana planted acreage and soil loss estimates assuming export sales continue at 
historical trend levels^ 
b c Planted acreage Soil loss 
Corn Soybeans Wheat „ 
— Percentage 
Subregion 1969-72 1985 1969-72 1985 1969-72 1985 1969-72 1985 change 
1 301 307 148 150 33 59 2,128 2,409 13.20 
2 384 392 158 161 65 117 1,581 1,894 19.80 
3 182 185 185 189 46 83 1,227 1,368 11.49 
4 5 5 0 0 1 2 9 10 11.11 
5 156 159 86 87 25 45 1,372 1,641 19.61 
6 171 175 144 147 48 86 798 897 12.41 
7 3,746 3,822 2,590 2,637 639 1,150 45,225 51,767 14.47 
8 244 249 124 126 1 2 4,186 4,271 2.03 
State 5,189 5,294 3,435 3,497 858 1,545 56,526 64,257 13.68 
'^Estimates assume that agricultural stabilization programs are continued and that crop yields, 
farm size, and export sales continue to grow at historical rates. 
^Figures are in thousands; source for 1969-72 estimates; [66]. 
^Figures are in thousands of tons per year, and assume the use of conventional tillage and 
no conservation practice. 
Table 4.4. Iowa planted acreage and soil loss estimates assuming export sales continue at 
historical trend levels® 
Planted acreage Soil loss 
Corn Oats Soyb eans Percentage 
Subregion 1969-72 1985 1969-72 1985 1969-72 1985 1969-72 1985 change 
1 7,705 9,806 1,768 804 4,188 5,900 133,725 239,762 79.29 
2 387 492 126 57 144 160 3,269 4,580 40.10 
3 2,742 3,489 589 268 1,244 1,753 104,241 163,128 56.49 
4 221 281 79 36 136 192 6,655 7,904 18.77 
State 11,055 14,068 2,562 1 ,165 5,682 8,006 247,890 415,374 67.56 
^Estimates assume that agricultural stabilization programs are continued and that crop yields, 
farm size, and export sales continue to grow at historical rates. 
Figures are in thousands; source for 1969-72 estimates: [66] 
'Figures are in thousands of tons per year, and assume the use of conventional tillage and 
no conservation practice. 
Table 4.5. Kansas planted acreage and soil loss estimates assuming export sales continue at 
historical trend liivels^ 
Planted acreage Soil loss 
Sub- Corn 
Sorghum 
region 1969-72 1985 1969-72 1985 
Soybeans 
1969-72 1985 
Wheat 
1969-72 1985 1969-72 1985 
Percentage 
change 
1 195 326 207 139 97 140 101 100 9,765 14,909 52.68 
2 328 548 1,222 818 22 32 3,400 3,378 28,299 27,589 -2.51 
3 187 313 582 389 114 166 393 391 17,869 24,092 34.83 
4 115 192 230 154 262 380 151 150 7,792 9,161 17.57 
5 681 1,139 1,682 1,126 42 61 5,397 5,362 67,093 65,663 -2.13 
6 108 181 586 392 392 569 646 641 17,387 18,178 4.55 
State 1,614 2,699 4,509 3,018 929 1,348 10,088 10,022 148,205 159,592 7.63 
^Estimates assume that agricultural stabilization programs are continued and that crop yields, 
farm size, and export sales continue to grow at historical rates. 
b. 
^Figures are in thousands; source for 1969-72 estimates: [66]. 
^Figures are in thousands of tons per year, and assume the use of conventional tillage and no 
conservation practice. 
Table 4.6. Michigan planted acreage and soil loss estimates assuming export sales continue at 
historical trend levels^ 
b c Planted acreage Soil loss 
Corn Soybeans Wheat 
-—— — Percentage 
Subregion 1969-72 1985 1969-72 1985 1969-72 1985 1969-72 1985 change 
1 0 0 0 0 1 1 4 4 0.00 
2 12 17 0 0 0 0 55 77 40.00 
3 1,085 1,584 239 237 291 360 4,855 7,112 46.49 
4 493 720 147 146 181 223 1,547 2,052 32.64 
5 368 537 163 162 142 176 1,999 2,620 31,07 
State 1,958 2,858 .349 545 615 760 8,460 11,865 40.25 
^Ef;t.lma(:es assume that agricultural stabilization programs are continued and that crop yields, 
farm size, and export sales continue to grow at historical rates. 
^Figures are in thousands; source for 1969-72 estimates: [66]. 
^Figures are in thousands of tons per year, and assume the use of conventional tillage and no 
conservation practice. 
Table 4.7. Minnesota planted acreage and soil loss estimates assuming export sales continue at 
historical trend levels^ 
P]anted acreage Soil loss 
ùorn Sub-
region 1969-72 1985 
Oat £1 
1969-72 1985 
Soybeans 
1969-72 1985 
Wheat 
1969-72 1985 
Percentage 
1969-72 1985 change 
1 0 0 16 14 0 0 0 0 13 12 -8.33 
2 3,997 4,493 1,689 1,512 2,320 3,008 319 838 46,282 62,215 34.43 
3 731 821 340 304 271 351 19 50 9,878 11,876 20.23 
4 281 316 71 63 230 298 2 6 5,717 9,919 73.50 
5 242 272 965 864 148 192 849 2,228 7,427 12,289 65.46 
6 371 417 125 112 179 233 1 3 3,524 4,942 40.24 
State 5,622 6,319 3,206 2,869 3,148 4,082 1,190 3,125 72,841 101,253 39.01 
Estimates assume that agricultural stabilization programs are continued and that crop yields, 
farm size, and export sales continue to grow at historical rates. 
^Figures are in thousands, source for 1969-72 estimates: [66]. 
^Figures are in thousands of tons per year, and assume the use of conventional tillage and no 
conservation practice. 
Table 4.8. Missouri planted acreage and soil loss estimates assuming export sales continue at 
historical trend levels® 
Planted b acreage Soil loss c 
Corn Soybeans Wheat Percentage 
Subregion 1969-72 1985 1969-72 1985 1969-72 1985 1969-72 1985 change 
1 525 549 609 932 114 159 3,146 4,129 31.25 
2 276 289 170 261 135 190 2,068 2,722 31.62 
3 106 111 1,004 1,537 259 362 13,171 19,339 46.83 
4 412 432 261 399 34 48 10,520 16,995 61.55 
5 1,623 1,699 1,341 2,052 411 575 62,027 80,884 30.40 
6 30 32 138 211 43 60 1,499 2,202 46.90 
7 61 64 105 161 78 110 2,756 3,842 39.40 
State 3,033 3,176 3,628 5,553 1,074 1,504 95,187 130,113 36.69 
^Estimates assume that; agricultural stabilization programs are continued and that crop yields, 
farm size, and export sales continue to grow at historical rates. 
^Figures are in thousands; source for 1969-72 estimates: [66]. 
^Figures are in thousands of tons per year, and assume the use of conventional, tillage and no 
conservation practice. 
Table 4.9. Nebraska planted acreage and soil loss estimates assuming export sales continue at 
historical trend levels® 
b c 
Plaated acreage Soil loss 
Corn Soybeans Wheat 
— Percentage 
Subregion 1969-72 1985 1969-72 1985 1969-72 1985 1969-72 1985 change 
]. 327 579 46 90 6 6 2,756 6,082 143.65 
2 94 167 0 0 635 735 763 944 23.72 
3 1,806 3,199 54 107 562 651 16,810 39,2# 133.41 
4 1,114 1,973 339 668 67 77 28,534 87,931 208.16 
5 604 1,070 195 384 139 161 16,574 37,080 123.72 
6 499 883 13 26 791 916 6,107 8,682 42.16 
7 1,097 1,943 117 230 585 677 23,934 51,811 116.47 
State 5,541 9,814 764 1,505 2,785 3,223 95,478 231,766 142.74 
^Estimates assume that agricultural stabilization programs are continued and that crop yields, 
farm size, and export sales continue to grow at historical rates. 
^Figures are in thousands; source for 1969-72 estimates: [66]. 
^Figures are in thousands of tons per year, and assume the use of conventional tillage and no 
conservation practice. 
Table 4.10. North Dakota planted acreage and soil loss estimates assuming export sales continue 
at historical trend levels^ 
1 
2 
3 
Barley 
Subregion 1969-72 1985 
1,053 
956 
305 
1,217 
1,104 
353 
Planted acreage Soil loss 
Oats 
1969-72 1985 
Wheat 
1969-72 1985 1969-72 1985 
918 
1,233 
356 
1,016 
1,365 
394 
4,146 
2,542 
947 
5,967 
3,659 
1,363 
20,612 
22,683 
7,942 
28,339 
32,991 
12.913 
Percentage 
change 
37.49 
45.44 
62.59 
State 2,314 2,674 2,507 2,775 7,635 10,989 51,237 74,243 44.90 
Estimates assume that agricultural stabilization programs are continued and that crop yields, 
farm size, and export sales continue to grow at historical rates. 
'^Figures are in thousands; source for 1969-72 estimates: [66]. 
^Figures are In thousands of tons per year, and assume the use of conventional tillage and no 
conservation practice. 
Table 4.11. Ohio planted acreage and soil loss estimates assuming export sales continue at 
historical trend Jevels^ 
b c Î' 1 anted acreage Soil loss 
Sub- Corn OÊ 1 ;s Soybi eans Wheat Percentage 
region 1969-72 1985 1969-72 1985 1969-72 1985 1969-72 1985 1969-72 1985 change 
1 1,126 1,273 221 116 873 866 455 648 7,945 8,692 9.40 
2 100 113 47 25 31 31 25 36 843 851 0.95 
3 334 378 44 23 863 856 64 90 14,047 14,814 5 .46 
4 1,781 2,013 265 140 831 825 498 709 17,338 20,786 19,89 
State 3,342 3,777 577 304 2,598 2,578 1,042 1,483 40,173 45,143 12.37 
^Estimates assume that agricultural stabilization programs are continued and that crop yields, 
farm size, and export sales continue to grow at historical rates. 
^Figures are in thousands; source for 1969-72 estimates: [66]. 
^Figures are in thousands of tons per year, and assume the use of conventional tillage and no 
conservation practice. 
Table 4.12. South Dakota planted acreage and soil loss estimates assuming export sales continue 
at historical trend levels^ 
P] anted b acreage Soil loss c 
Sub- Barley Corn 
Oats Wheat 
Percentage 
region 1969-72 1985 1969-72 1985 1969-72 1985 1969-72 1985 1969-72 1985 change 
1 20 20 129 130 117 122 94 136 579 746 28.84 
2 137 135 547 553 663 693 1,134 1,681 11,619 16,101 38.57 
3 298 296 2,806 2,840 1,819 1,901 907 1,354 28,796 39,113 35.83 
State 455 451 3,482 3,523 2,599 2,716 2,135 3,171 40,994 55,960 36.51 
^Estimates assume that agricultural stabilization programs are continued and l:hat crop yields, 
farm size, and export sales continue to grow at historical rates. 
^Figures are in thousands; source for 1969-72 estimates: [66]. 
^Figures are in thousands of tons per year, and assume the use of conventional tillage and no 
conservation practice. 
Table 4.13. Wisconsin planted acreage and soil loss estimates assuming export sales continue at 
historical trend levels® 
Planted b acreage Soil loss^ 
Subregion 1969-72 
Corn 
1985 
Oats 
1969-72 1985 1969-72 1985 
Percentage 
change 
1 0 0 10 3 39 10 -74.36 
2 546 893 517 129 2,420 2,318 - 4.21 
3 273 447 79 20 1,053 1,477 40.27 
4 113 185 87 22 702 826 17.66 
5 920 1,506 702 176 4,647 5,167 11.19 
6 1,050 1,720 278 69 5,935 11,861 99.84 
State 2,902 4,751 1,673 419 14,796 21,659 46.38 
^Estimates assume that agricultural stabilization programs are continued and that crop yields, 
fam size, and export sales continue to grow at historical rates. 
^Figures are in thousands; source for 1969-72 estimates: [66]. 
^Figures are in thousands of tons per year, and assume the use of conventional tillage and no 
conservation practice. 
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are estimated to change significantly by 1985 if historical trends in 
agricultural development continue. Tables 4.2 to 4.13 present similar 
estimation results for each of the twelve cornbelt states. 
The overall planted acreage results of this estimation are more 
conveniently summarized in Table 4.14. Using Tables 4.2 through 4.13, 
the total planted acreage as estimated for the 1969-72 period and for 
1985 have been tabulated by state along with the corresponding per­
centage changes. In general, the expansion of total planted acreage is 
more dramatic for the western cornbelt than for the eastern cornbelt. 
The five eastern cornbelt states are estimated to increase planted 
acreage 9.3% by 1985 whereas the corresponding change for the seven 
western cornbelt states is 23.2%. Moreover, the relative crop mix of 
planted acreage differs significantly between the two areas. The 
eastern cornbelt is estimated to plant 5,701,000 acres of wheat, 
26,040,000 acres of feed grains, and 13,496,000 acres of soybeans in 
1985. This represents changes of 54.6%, 1.2%, and -1.2% respectively. 
The figures for the western cornbelt were estimated to be 32,034,000 
acres of wheat, 55,267,000 acres of feed grains, and 20,494,000 acres 
of soybeans planted in 1985. Compared to the 1969-72 period, these 
acreage practices represent changes of 28.6%, 14.0%, and 44.8% respec­
tively. For the cornbelt as a whole, planted acreage in 1985 is esti­
mated to be 18.6% liirgei" Lliàii LIIÛ avéï^ge acïêàgê plauteu ]_ii the 1969— 
72 period. Estimated planted acreage of 37,735,000 acres for wheat, 
83,193,000 acres for feed grains, and 33,990,000 acres for soybeans in 
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Table 4.14. Summary of cornbelt planted acreage estimates assuming 
export sales continue at historical trend levels^ 
Estimated planted acreage^ 
Region 1969-72^ 1985 
Percentage 
change 
Illinois 18,339 19,259 5.0 
Indiana 9,482 10,336 9.0 
Michigan 3,122 4,163 33.3 
Ohio 7,559 8,142 7.7 
Wisconsin 4,575 5,170 7.9 
Eastern cornbelt 43,077 47,070 9.3 
Iowa 19,299 23,239 20.4 
Kansas 17,087 17,140 0.1 
Minnesota 13,166 16,395 24.5 
Missouri 7,735 10,233 32.3 
Nebraska 9,090 14,542 60.0 
North Dakota 12,456 16,438 32.0 
South Dakota 8,671 9,861 13.7 
Western cornbelt 87,504 107,848 23.2 
Cornbelt 130,581 154,918 18.6 
Estimates assume that agricultural stabilization programs are 
continued and that crop yields, farm size, and export sales continue 
to grow at historical rates. 
^Acreage figures are in thousands. 
'Source: [66]. 
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1985 represent changes of 32.0%, 12.1%, and 22.2% respectively com­
pared to the 1969-72 period. Finally, it should also be noted that the 
projected increase in planted acreage for Nebraska does not include 
the effects of changing grain sorghum acreage. In Kansas, the only 
other cornbelt state in which grain sorghum is a major crop, the esti­
mated acreage of this feed grain fell to 3,018,000 acres in 1985 com­
pared to 4,509,000 acres for the 1969-72 period (see Table 4.9), a 
decline amounting to 33.1%. Thus it should be noted that the estimated 
increase of 60.0% for Nebraska planted acreage is for corn, soybean, 
and wheat acreage only. Total planted acreage in this state would not 
be expected to rise a full 60.0% since grain sorghum acreage would pre­
sumably decline as prices encouraged the substitution of other crops. 
For the remaining eleven states, the percentage changes reported in 
Table 4.14 are indicative of the behavior of total planted acreage in 
the state since the crops selected for estimation are very representa­
tive of regional agriculture. 
Since the estimated expansion of planted acreage in the cornbelt 
is sizeable, amounting to an increase of 3,993,000 acres in the eastern 
cornbelt and 20,344,000 acres in the western cornbelt, the percentage 
utilization of available cropland acreage in this region would be ex­
pected to rise significantly. To see if such an estimated expansion 
could be accommodated, utilization rates for available croplanu acreage 
were computed for each of the thirty producing areas in the cornbelt. 
Table 4.15 tabulates the cropland available in each PA, the estimated 
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Table 4.15. Cornbelt utilization of producing areas cropland acreage^ 
Pro­ Estimated b acreage Percentage utilization 
ducing 
areas Cropland 1969-72 1985 1969-72 1985 
22 585,873 27 18 4.6 3.1 
23 3,242,337 1,075 1,039 33.2 32.0 
24 2,794,877 1,531 1,632 54.8 58.4 
25 5,897,270 2,222 2,851 37.7 48.3 
26 2,621,181 821 1,089 31.3 41.5 
27 6,697,995 3,761 4,235 56.2 63.2 
28 1,378,878 203 205 14.7 14.9 
31 3,047,723 1,311 1,354 43.0 44.4 
32 6,338,966 3,642 3,978 57.5 62.8 
34 5,811,660 681 727 11.7 12.5 
35 13,860,822 10,349 10,924 74.7 78.8 
39 13,633,885 8,885 10,466 65.2 76.8 
40 6,802,731 2,983 3,208 43.9 47.2 
41 25,502,647 18,176 21,301 71.3 83.5 
42 13,421,114 10,305 10,069 76.8 75.0 
43 5,049,183 3,240 3,512 64.2 69.6 
44 9,667,975 1 369 2,010 14.2 20.8 
47 20,912,118 8^321 11,756 39.8 56.2 
52 17,404,060 7,212 9,190 41.4 52.8 
53 16,408,432 9,120 10,650 55.6 64.9 
54 7,781,121 729 902 9.4 11-6 
55 5,794,780 2,422 3,957 41.8 68.3 
56 2,994,810 1,520 2,718 50.8 90.8 
57 10,244,296 6,820 8,709 66.6 85.0 
58 14,198,517 6,275 6,601 44.2 46.5 
59 5,583,129 3,075 4,109 55.1 73.6 
60 10,602,604 4,569 5,711 43.1 53.9 
61 4 c ^ 1 / _L , 2i ^ 13.4 19 ; 3 
63 17,535,448 7,802 7,688 44.5 43.8 
64 5,333,182 1,976 2,118 37.1 39.7 
^Estimates assume that agricultural stabilization programs are 
continued and that crop yields, farm size, and export sales continue 
to grow at historical rates. 
Figures are in thousands. 
87 
acreage planted in that PA for the 1969-72 period and for 1985 by corn-
belt states, and the corresponding utilization percentages. PA 41, for 
example, includes parts of Iowa, Minnesota, Wisconsin, and Illinois. Of 
the 25,502,647 acres of cropland in this area, it is estimated that 
18,176,000 acres were used on the average over the 1969-72 period and 
21,301,000 acres would be used in 1985. This represents utilization 
rates of 71.3% and 83.5% respectively. Similar estimates are presented 
for each of the thirty producing areas involved in the cornbelt. As 
Table 4.15 indicates, all estimated utilization rates of producing area 
cropland are significantly below 100% so that the estimate acreage ex­
pansion under the conditions of this scenario could, in fact, take 
place. That is, cropland acreage does not become a binding constraint 
for domestic agriculture by 1985 as it attempts to expand production 
to meet rising demands. On the other hand, two other points of concern 
are illustrated by the estimates presented in this table: 1) when 
viewed as a factor of production, secular expansion of production by 
using cropland acreage more extensively cannot be viewed as a long-run 
supply-increasing strategy since some producing areas (e.g., 41 and 57) 
would be operating near capacity even by the year 1985, and 2) further 
expansion of cropland in producing areas with relatively high utiliza­
tion rates would very likely involve the cultivation of fragile lands, 
Lhereby exacerbatir-g regiotial erosion problems. 
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Soil loss estimates for 1985 
Subregional estimates of soil erosion in 1985 are presented in 
Tables 4.2 to 4.13. Again considering the results for the state of 
Iowa, Table 4.4 presents subregional and state estimates for soil loss 
in the 1969-72 period and for 1985 as well as the corresponding per­
centage change. Estimates for subregional soil losses assumed rota­
tions reflecting the crop acreage mix within the state. In particular, 
for subregions 1, 3, and 4 a rotation of corn-corn-soybeans was assumed, 
and for subregion 2 a rotation of corn-corn-soybeans-oats was selected. 
The effects of rotation, tillage practice, and conservation techniques 
were held constant in these estimates by: 1) assuming the same rota­
tion for the 1969-72 period and for 1985, 2) assuming the use of con­
ventional tillage in both estimations, and 3) assuming that no conserva­
tion practice was adopted in either period. This amounts to holding C 
and P fixed in the Universal Soil Loss Equation so that the percentage 
changes reported in Tables 4.2 to 4.13 reflect changes in soil erosion 
due to changing the total planted acreage of the area. As explained in 
Chapter III, expanding planted acreage in a region raises soil erosion 
estimates more than proportionately since the RKLS-factor is adjusted 
to reflect a rising percentage of erosive acreage utilized in the total 
cropland acreage of the region. For Iowa, regional soil losses were 
estimated to increase 67.6% by 1985 compared to the 1969-72 period. 
Total planted acreage for this state was estimated to increase 20.4% 
by 1985. The significantly larger estimated increase is soil loss 
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suggests that such an expansion of planted acreage could not be accom­
modated without cultivating fragile lands and aggravating regional soil 
erosion problems. Similar estimates for each of the twelve cornbelt 
states are presented in Tables 4.2 to 4,13. 
The soil erosion results of this estimation are more conveniently 
summarized in Table 4.16. Using Tables 4.2 to 4.13, the estimated soil 
losses in both periods and the related percentage changes are presented 
by state. In the eastern cornbelt where planted acreage was estimated 
to expand 9.3%, losses due to soil erosion are estimated to increase 
15.5%, the difference reflecting the potential effects of using more 
erosive cropland acreage. Similarly, in the western cornbelt where 
planted acreage was estimated to rise 23.2%, soil erosion losses are 
estimated to increase 55.4%. Again this is indicative of the signifi­
cant potential effects of cultivating fragile cropland acreage as pro­
duction in a region is expanded. For the cornbelt as a whole, soil 
erosion losses are estimated to increase 44.2% as these states expand 
total planted acreage 18.6% by 1985.^ Finally, the percentage change in 
erosion losses projected for Nebraska is biased upwards since the 
It should be noted that the soil loss estimates presented in 
Tables 4.2 to 4.13 and Table 4.16 assume that the best (i.e., least 
erosive) cropland was used in the 1969-72 period and would be used in 
1985. Although it is reasonable to assume that less erosive land would 
be used before more erosive land, the actual land classes used will vary 
somewhat from this general tendency. Although such variations would 
alter the projected percentage changes to some extent, the figures 
presented in Table 4.16 are very representative of the anticipated 
response of these regions. 
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Table 4.16 Summary of cornbelt soil erosion estimates assuming ex­
port sales continue at historical trend levels^ 
Estimated soil erosion 
Region 1969-72 1985 
Percentage 
change 
Illinois 175,237 198,142 13.1 
Indiana 56,526 64,257 13.7 
Michigan 8,460 11,865 40.3 
Ohio 40,173 45,143 12.4 
Wisconsin 14,796 21,659 46.4 
Eastern cornbelt 295,192 341,066 15.5 
Iowa 247,890 415,374 67.6 
Kansas 148,205 159,592 7.6 
Minnesota 72,841 101,253 39.0 
Missouri 95,187 130,113 36.7 
Nebraska 95,478 231,766 142.7 
North Dakota 51,237 74,243 44.9 
South Dakota 40,994 55,960 36.5 
Western cornbelt 751,832 1,168,301 55.4 
Cornbelt 1,047,024 1,509,367 44.2 
^Estimates assume that agricultural stabilization programs are 
continued and that crop yields, farm size, and export sales continue 
to grow at historical rates. 
Figures are in thousands of tons per year. 
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effects of declining grain sorghum acreage have not been included. Both 
the percentage change in acreage and the change in the RKLS-factor would 
fall as the acreage of this crop declined. For the remaining states, 
the results presented in Table 4.16 are indicative of the expected 
behavior of these regions under the conditions of the continuation-of-
historical-trends scenario. 
Summary of Findings 
This chapter examined the behavior of the twelve cornbelt states 
over the 1975-85 period under the conditions of the continuation-of-
historical-trends scenario. According to this scenario, crop yields, 
farm size, and export sales grow at historical trend rates over this 
period and stabilization programs are continued to help insure returns 
to agriculture comparable to other sectors of the economy. Estimates 
for regional planted acreage and soil erosion losses were generated for 
1985 and for the 1969-72 period for comparison purposes. The principal 
findings of this examination are as follows. First, total planted 
«m -»• «m /«s "T—» ^ T ^ .J -T ^ O C O TQ V»1 O Q ^ r* ^ o 
W W  ^  W - ,  ^  ^  
to the 1969-72 base period with an estimated increase of 9.3% for the 
five eastern cornbelt states and an increase of 23.2% for the seven 
western cornbelt states. Second, the cropland mix changes significantly 
over this period in the cornbelt with wheat acreage increasing 32.0%, 
feed grain acreage increasing 12.1%, and soybean acreage increasing 
22.2%. For the eastern cornbelt changes of 54.6%, 1.2%, and -1.2% were 
estimated for wheat, feed grain, and soybean acreage, respectively. 
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whereas the corresponding western cornbelt changes were estimated to 
be 28,6%, 14.0%, and 44.8% respectively. Third, as planted acreage in 
the cornbelt expands, utilization of available producing area cropland 
acreage increases. The rates of utilization are significantly below 
100% in each PA sc that cropland acreage is sufficient to accommodate 
the estimated expansions. However, further expansion of planted acreage 
beyond the 1985 projections would result in several producing areas 
being utilized near capacity and the likely cultivation of fragile 
lands, thereby exacerbating further regional soil erosion problems. 
Four, projected increases in regional soil erosion losses by 1985 exceed 
the increases suggested by expanding planted acreage alone. Soil losses 
in the cornbelt were estimated to increase 44.2% by 1985 as planted 
acreage is increased 18.6%, assuming that rotations, tillage practices, 
and use of conservation technologies remain unchanged over the period. 
Similarly, erosion losses increase 55.4% in the western cornbelt as 
planted acreage increases 23.2% while in the eastern cornbelt soil 
losses rise 15.5% as acreage is expanded 9.3%. Five, results of this 
estimation suggests that the increase in soil erosion losses accompany­
ing the cultivation of fragile lands is very significant when consider­
ing the effects of expanding planted acreage. In areas where supplies 
of food commodities are increased through programs of increasing planted 
acreage, the environmental and land productivity costs associated with 
soil erosion losses may be high if this expansion necessitates the 
cultivation of fragile (i.e., more erosive) acreage. 
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CHAPTER V. REGIONAL PLANTED ACREAGE AND SOIL EROSION ESTIMATES 
FOR 1985 ASSUMING A CONTINUATION OF 
HIGH EXPORT SALES AND INCREASED DOMESTIC PRODUCTION 
This chapter uses the model developed in Chapter II and the estima­
tion results reported in Chapter III to generate estimates of regional 
planted acreage and soil loss in 1985. The historical trend assumptions 
of Chapter IV are dropped and alternative assumptions concerning future 
trends in productivity, farm size, export sales, and domestic policy are 
considered. The chapter begins with a detailed discussion of these 
assumptions. Next the estimation results based on the alternative 
future examined in this chapter are presented and compared to the esti­
mates for the 1969-72 period. The chapter ends with a summary of the 
situation analyzed and the resulting estimation findings, and with a 
comparison to the results presented in Chapter IV. 
The High-Export-Increased-Production Scenario 
The dramatic increase in export sales which characterized the 1973-
75 period can be viewed either as a short-lived deviation from histori­
cal trends or as an indication of a new international agricultural 
environment. Chapter III posited that export sales would revert to 
trend levels and that domestic policy should continue to be concerned 
with the problems of over prcducticn and lew returns to agriculture= 
Such a policy stance, however, would be wholly inappropriate if foreign 
demands on domestic ouput should continue to accelerate at post-1972 
rates. Increasing domestic and world populations, growing world-wide 
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demand for feed grains and other foods, rising standards of living in 
developing nations, and the apparent increased willingness of CommunlHL 
countries to participate in world markets may all serve as potential 
sources of continued pressure on U.S. agriculture to expand production 
in coming years. If high export demands do materialize, then a critical 
juncture is being approached in agricultural policy demanding a transi­
tion from the stabilization objectives of past years to programs aimed 
at stimulating production while encouraging the development and adoption 
of new technology. In particular, acreage diversion programs should be 
abandoned and efforts to increase efficiency and enhance productivity 
intensified. The future situation examined in this chapter assumes that 
the structural break from the historical trends just described will 
eventuate, and that domestic policy is adopted to facilitate the full 
capacity production of American agriculture to help meet world demands 
while satisfying domestic demands at reasonable prices. The actual 
course of export sales, U.S. agricultural policy, and domestic produc­
tion which will characterize the next decade may well occur between the 
continuation-of-historical-trend scenario examined in Chapter III and 
the high-export-increased-production scenario considered in this chap­
ter. By comparing the estimated impacts of these alternative futures, 
the responsiveness of regional planted acreage decisions and subsequent 
soil erosion losses to alternative levels of export demands can be 
assessed. 
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Assumptions concerning productivity, farm size, export sales, and 
domestic policy 
The Reynolds et al. [53] simulation study of alternative futures 
for U.S. agriculture provides the forecasted data series for the ex­
planatory variables discussed in Chapter III. In constructing these 
estimated series, Reynolds assumed a "maximum efficiency" future for 
domestic agriculture which incorporates several additional assumptions 
about the future behavior of crop yields, farm size, export sales, and 
resource demands. The principal assumptions are as follows. First, 
export sales are assumed to increase significantly throughout the 1975-
2000 period. Wheat exports are an average of 77 percent higher than 
trend levels, feed grain exports rise to 79.2 million tons by the year 
2000 compared to the 41.5 million tons assumed in Chapter IV, and the 
export sales of soybeans continue to grow at historical rates. Second, 
all farms are assumed to have gross sales of $40,000 or more which 
causes a decline in the number of commercial farms to 1.036 million by 
1985.^ Three, included in the domestic agricultural policy package are 
provisions for increased funding of agricultural research efforts. As a 
result, crop yields are assumed to rise significantly above trend levels 
reaching 42.1 bushels per acre for wheat, 2.78 tons per acre for feed 
grains, and 35.6 bushels per acre for soybeans. This represents changes 
^This rapid growth in farm size tends to decrease input usage 
[see 57], a tendency that is partially offset by the higher production. 
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of 35.8%, 51.1%, and 31.9% respectively compared to the average yields 
over the 1969-72 period. Four, acreage diversion and allottment pro­
grams are eliminated. This has the effect of removing production re­
strictions and encouraging increased use of crop acreage. In short, by 
adopting the assumptions of this scenario, Reynolds was able to evaluate 
a future for U.S. agriculture characterized by strong foreign demands 
for domestic food commodities where structural changes have been adopted 
to increase both farm efficiency and production. 
Estimated behavior of the explanatory variables over the 1975-85 period 
Forcasted data series for the explanatory variables used in the 
macro-econometric model of this study were derived from the simulation 
results reported in the Reynolds study for this scenario [53]. The 
estimated behavior of these variables over the 1975-85 period is sum­
marized in Table 5.1. As in the previous chapter, the price estimates 
presented in Table 5.1 are in terms of 1972 dollars. Equation (4.1) was 
used to convert projected prices to nominal values. An estimated data 
series was conscrucced for the 1975—35 period Tor each oT cue explana­
tory variables discussed ir. Chapter III, and the regional soil loss 
model presented in Chapter II was used to generate estimates for planted 
acreage and soil erosion losses in the cornbelt under these conditions. 
The results of this estimation are presented in the next section. 
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Table 5.1. Estimation data for the high-export-
scenario^ 
-increased-production 
Explanatory 
variable 
Percentage Chanee^ 
Definition 1975-79 1980-85 
PW Price of wheat 46.5 45.1 
PS Price of soybeans 9.3 13.5 
PFG Price of feed grains 15.7 16.5 
PP Price of hogs 22.3 20.9 
BP Price of cattle 24.5 22.8 
XW Export sales of wheat 50.2 107.4 
XS Export sales of soybeans 32.6 59.1 
XFG Export sales of feed grains 136.9 180.5 
F Feed grain diverted acreage -100.0 -100.0 
W Wheat diverted acreage -100.0 -100.0 
^Source: derived from [53]. 
^Compared to the actual 1969-72 average. 
Estimation Results for Regional Planted Acreage and Soil Erosion Losses 
Levels of aggregation for estimation results 
The estimation results reported in this section for both planted 
acreage and soil erosion were compiled at four levels of aggregation: 
1) estimations for the entire cornbelt, 2) estimations for the eastern 
and vsstern cornbelts, 3) estimations for each of the twelve cornbelt 
stciùKs, aiiu 4) estimations for subregions within a ccrnbclt state. The 
macro-econometric model developed in Chapter II was primarily constructed 
to generate estimates for the top three levels of aggregation. Since 
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planted acreage data was compiled at the state level of aggregation and 
the soil erosion data was compiled at the producing area level, esti­
mates for subregions will be less accurate than for more aggregated 
areas, but indicative of subregional adaptation to a changing agricul­
tural environment. 
Planted acreage estimates for 1985 
Summary statistics for each of the twelve cornbelt states are 
presented in Tables 5.2 through 5.13. These tables present the state 
and subregional estimation results for planted acreage and soil erosion. 
For example, considering the state of Iowa, Table 5.4 provides the 
estimation results for the high-export-increased-production scenario 
constructed by using the model developed in Chapter II and the empirical 
relationships presented in Chapter III. Figures for 1985 as well as for 
the 1969-72 comparison period are given for both subregions and the 
state and for each of the major crops. Subregional estimates were 
derived from the regional projections by using the estimated a^^'s 
presented i" rhe appendix. 
Total planted acreage in Iowa in 1985 is estimated to be 24,782,000 
acres under the conditions of this scenario, compared to an average of 
19,299,000 acres in the 1969-72 period. This represents an overall 
increase of 28.4% compared to the corresponding 20.4% increase estimated 
in the previous chapter under the conditions of the historical trend 
scenario. In addition, as Table 5.4 indicates, the mix of planted 
Table 5.2. Illinois planted acreage and soil loss estimates for 1985 assuming a continuation of 
high export demand» and increased domestic production^ 
Planted acreage^ Soil loss c 
Subregion 
Corn 
1969-72 1985 
Soybeans 
1969-72 1985 
Wheat 
1969-72 1985 1969-72 1985 
Percentage 
change 
1 424 520 241 229 32 63 3,077 4,420 43.65 
2 151 186 127 121 40 80 699 866 23.89 
3 1,524 1,869 1,528 1,457 322 647 37,962 44,701 17.75 
4 1,968 2,414 608 580 27 54 25,480 51,484 102.06 
5 5,047 6,190 3,346 3,190 295 592 98,553 129,201 31.10 
6 979 1,201 1,224 1,167 456 915 9,466 14.833 S6.70 
State 10,093 12,380 7,074 6,744 1,172 2,351 175,237 245,505 40.10 
^Estimates assume increased farm efficiency and productivity, expanded export sales, and 
stimulatory agricultural policy. 
^Figures are in thousands; source for 1969-72 estimates: derived from [66]. 
^Figures are in thousands of tons per year; assumes conventional tillage and no conservation 
practice. 
Table 5.3. Indiana planted acreage and soil loss estimates for 1985 assuming a continuation of 
high export demands and increased domestic production^ 
Planted b acreage Soil loss c 
Corn Soybeans Wheat Percentage 
Subregion 1969-72 1985 1969-72 1985 1969-72 1985 1969-72 1985 change 
1 301 368 148 144 33 91 2,128 3,282 54.23 
2 384 469 158 154 65 183 1,581 2,383 50.73 
3 182 222 185 180 46 130 1,227 1,612 31.38 
4 5 6 0 0 1 2 9 13 44.44 
5 156 190 86 84 25 70 1,372 2,495 81.85 
6 171 209 144 140 48 135 798 1,083 35.71 
7 3,746 4 ,580 2,590 2,520 639 1,789 45,225 74,922 65.67 
8 244 298 124 120 1 2 4,186 5,442 30.00 
State 5,189 6 ,342 3,435 3,342 858 2,402 56,526 91,232 61.40 
^Estimates assume increased farm efficiency and productivity, expanded export sales, and 
stimulatory agricultural policy. 
^Figures are in thousands; source for 1969-72 estimates: derived from [66]. 
^Figures are in thousands of tons per year; assumes conventional tillage and no conservation 
practice. 
Table 5.4. Iowa planted acreage and soil loss estimates for 1985 assuming a continuation of high 
export demands and Increased domestic production^ 
Planted acreage Soil loss 
Corn Oats Soybeans Percentage 
Subregion 1969-72 1985 1969-72 1985 1969-72 1985 1969-72 1985 change 
1 7,705 10,915 1,768 867 4,188 5,797 133,725 296,930 122.04 
2 387 548 126 62 114 157 3,269 5,313 62.53 
3 2,742 3,884 589 289 1,244 1,722 104,241 200,177 92.03 
4 221 313 79 39 136 189 6,655 8,42? 26.55 
State 11,055 15,660 2,562 1,257 5,682 7,865 247,890 510,842 106.08 
^Estimates assume Increased farm efficiency and productivity, expanded export sales, and 
stimulatory agricultural policy. 
^Figures are in thousands; source for 1969-72 estimates: derived from [66]. 
^Figures are in thousands of tons per year; assumes conventional tillage and no conservation 
practice. 
Table. 5.5. Kansas planted acreage and soil loss estimates for 1985 assuming a continuation of 
high export demands and increased domestic production^ 
PI.anted acreage Soil loss 
Sub- Corn Sorghum Soyb eans Wheat Percentage 
region 1969-72 1985 1969-72 1985 1969-72 1985 1969-72 1985 1969-72 1985 change 
1 195 379 207 158 97 133 101 144 9,765 19,744 102.19 
2 328 636 1,222 930 22 31 3,400 4,851 28,299 41,238 45.72 
3 187 363 582 443 114 157 393 561 17,869 36,405 103.73 
4 115 222 230 175 262 360 151 216 7,792 10,201 30.92 
5 681 1,322 1,682 1,280 42 58 5,397 7,701 67,093 99,683 48.57 
6 108 210 586 446 392 539 646 921 17,387 22,298 28.25 
State 1,614 3,132 4,509 3,432 929 1,278 10,088 14,395 148,205 229,569 54.90 
Estimates assume increased farm efficiency and productivity, expanded export sales, and 
stimulatory agricultural policy. 
^Figures are in thousands; source for 1969-72 estimates: derived from [66]. 
'Figures are in thousands of tons per year; assumes conventional tillage and no conservation 
practice. 
Table 5.6. Michigan planted acreage and soil loss estimates for 1985 assuming a continuation of 
high export demands and increased domestic production® 
Planted acreage^ Soil loss^ 
Subregion 
Corn 
1969-72 1985 
Soybeans 
1969-72 1985 
Wheat 
1969-72 1985 1969-72 1985 
Percentage 
change 
1 0 0 0 0 1 1 4 4 0.00 
2 12 17 0 0 0 0 55 77 40.00 
3 1,085 1,612 239 221 291 593 4,855 8,275 70.44 
4 493 733 147 136 181 368 1,547 2,334 50.87 
5 368 547 163 151 142 289 1,999 2,991 49.62 
State 1,958 2,909 549 509 615 1,251 8,460 13,681 61.71 
^Estimates assume increased farm efficiency and productivity, expanded export sales, and 
stimulatory agricultural polic)', 
^Figures are in thousands; source for 1969-72 estimates: derived from [66]. 
^Figures are in thousands of tons per year; assumes conventional tillage and no conservation 
practice. 
Table 5.7. Minnesota planted acreage and soil loss estimates for 1985 assuming a continuation of 
high export demand;: and increased domestic production^ 
Planted acreage Soil loss 
Sub- Corn 
region 1969-72 1985 
Oats 
1969-7% 1985 
Soybeans 
1969-72 1985 
Wheat 
1969-72 1985 
Percentage 
1969-72 1985 change 
1 0 0 16 15 0 0 0 0 13 12 - 8.33 
2 3,997 4,656 1,689 1,533 2,320 2,966 319 887 46,282 64,337 39.01 
3 731 851 340 308 271 346 19 53 9,878 12,723 28.80 
4 281 327 71 64 230 294 2 7 5,717 11,689 104.46 
5 242 282 965 876 148 189 849 2,361 7,427 12,895 73.62 
6 371 432 125 113 179 229 1 3 3,524 5,383 52.75 
State 5,622 6,548 3,206 2,909 3,148 4,024 1,190 3,311 72,841 107,039 46.95 
^Estimates assume increased farm efficiency and productivity, expanded export sales, and 
stimulatory agricultural policy. 
^Figures are in thousands; source for 1969-72 estimates: derived from [66]. 
^Figures are in thousands of tons per year; assumes conventional tillage and no conservation 
practice. 
Table 5.8. Misisouri planted acreage and soil loss estimates for 1985 assuming a continuation of 
Jiigh export demands; and increased domestic production''^ 
b c Planted acreage Soil loss 
Corn Soybeans Wheat „ 
—"= Percentage 
Subregion 1969-72 1985 1969-72 1985 1969-72 1985 1969-72 1985 change 
1 525 564 609 919 114 174 3,146 4,771 51.65 
2 276 297 170 257 135 207 2,068 3,438 66.25 
3 106 114 1,004 1,515 259 395 13,171 19,473 47.85 
4 412 46 3 261 394 34 53 10,520 19,737 87.61 
5 1,623 1,744 1,341 2,024 411 627 62,027 82,381 32.81 
6 30 33 138 208 43 66 1,499 2,233 48.97 
7 61 65 105 159 78 120 2,756 4,078 47.97 
State 3,033 3,260 3,628 5,476 1,074 1,642 95,187 136,110 42.99 
^Estimates assume increasad farm efficiency and productivity, expanded export sales, and 
stimulatory agricultural policy. 
^rigures are in thousands; source for 1969-72 estimates; derived from [66]. 
^Figures are in thousands of tons per year; assumes conventional tillage and no conservation 
practice. 
Table 5.9. Nebraska planted acreage and soil loss estimates for 1985 assuming a continuation of 
high export demands and increased domestic production^ 
b c 
Planted acreage Soil loss 
Subregion 
Corn 
1969-72 1985 
Soyb 
1969-72 
eans 
1985 
Wheat 
1969-72 1985 1969-72 1985 
Percentage 
change 
1 327 597 46 91 6 7 2,756 6,715 143.65 
2 94 172 0 0 635 757 763 973 27.52 
3 1,806 3,299 54 108 5o2 671 16,810 47,615 183.25 
4 1,114 2,034 339 677 67 80 28,534 92,703 224.89 
5 604 1,103 195 389 139 166 16,574 43,661 163.43 
6 499 911 13 26 791 943 6,107 9,902 62.14 
7 1,097 2,004 117 233 585 697 23,934 66,583 178.19 
State 5,541 10,120 764 1,524 2,785 3,321 95,478 268,152 180.85 
^Estimates assume increased farm efficiency and productivity, expanded export sales, and 
stimulatory agricultural policy. 
^Figures are in thousands:, source for 1969-72 estimates: derived from [66]. 
^Figures are in thousands of tons per year; assumes conventional tillage and no conservation 
practice. 
Table 5.10. North Dakota planted acreage and soil loss estimates for 1985 assuming a continua­
tion of high export demands and Increased domestic production^ 
Planted acreage Soil loss 
Subregion 
]. 
2 
3 
Barley 
1969-72 1985 
1,053 
956 
305 
1,514 
1,374 
439 
Oats 
1969-72 1985 
Wlieat 
1969-72 1985 
Percentage 
1969-72 1985 change 
918 
1,233 
356 
1,010 
1,358 
392 
4,146 
2,542 
947 
5,972 
3,662 
1,364 
20,612 
22,683 
7,942 
29,546 
35,715 
14,405 
43.34 
57.45 
81.38 
State 2,314 3,327 2,507 2,760 7,635 10,998 51,237 79,666 55.49 
Estimates assume increased farm efficiency and productivity, expanded export sales, and 
stimulatory agricultural policy. 
^Figures are in thousands; source for 1969-72 estimates: derived from [66]. 
^Figures ate in thousands of tons per year; assumes conventional tillage and no conservation 
practice. 
Table 5.11. Ohio planted acreage and soil loss estimates for 1985 assuming a continuation of 
high export demands! and Increased domestic production^ 
b c Planted acreage Soil loss 
„ , Corn Oats Soybeans Wheat Sub- —^ Percentage 
region 1969-72 1985 1969-7% 1985 1969-72 1985 1969-72 1985 1969-72 1985 change 
1 1,126 1,722 221 134 873 924 455 932 7,945 11,247 41.56 
2 100 153 47 29 31 33 25 51 843 1,182 40.21 
3 334 511 44 27 863 913 64 130 14,047 19,024 35.43 
4 1,781 2,723 265 161 831 880 298 1,020 17,338 35,323 103.73 
State 3,341 5,109 577 351 2,598 2,751 1,042 2,133 40,173 66,776 66.22 
^Estimates assume increased farm efficiency and productivity, expanded export sales, and 
stimulatory agricultural policy 
^Figures are in thousands; source for 1969-72 estimates: derived from [66]. 
^Figures are in thousands of tons per year; assumes conventional tillage and no conservation 
practice. 
Table 5.12. South Dakota planted acreage and soil loss estimates for 1985 assuming a continua­
tion of high expoit; demands and increased domestic productior^ 
b c 
Planted acreage Soil loss 
Barley Cc»LTL Oats Wheat 
Percentage Sub-
region 1969-72 1985 1969-72 1985 1969-72 1985 1969-72 1985 1969-72 1985 change 
1 20 19 129 135 117 126 94 145 579 788 36.10 
2 137 131 547 573 663 716 1,134 1,789 11,619 17,508 50.68 
3 298 285 2,806 2,941 1,819 1,964 907 1,442 28,796 43,524 51.15 
State 455 435 3,482 3,649 2,599 2,806 2,135 3,376 40,994 61,820 50.80 
^Estimates assume increased farm efficiency and productivity, expanded export sales, and 
stimulatory agricultural policy, 
^Figures are in thousands; source for 1969-72 estimates: derived from [66]. 
^Figures are in thousands of tons per year; assumes conventional tillage and no conservation 
practice. 
Table 5.13. Wisconsin planted acreage and soil loss estimates for 1985 assuming a continuation 
of high export demands and increased domestic production^ 
Subregion 
Corn 
1969-72 
Planted acreage 
Oats 
1985 1969-72 1985 1969-72 
Soil loss 
1985 
Percentage 
change 
1 0 0 10 5 39 20 - 48.72 
2 546 900 517 236 2,420 2,624 8.43 
3 273 650 79 36 1,053 1,792 70.18 
4 113 187 87 40 702 919 30.91 
5 920 1,517 702 321 4,647 5,925 27.50 
6 1,050 1,733 278 127 5,935 14,343 141.67 
State 2,902 4,787 1,673 765 14,796 25,623 73.18 
Estimates assume increased farm efficiency and productivity, expanded export sales, and 
stimulatory agricultural policy, 
^Figures are in thousands:, source for 1969-72 estimates: derived from [66]. 
Figures are in thousands of tons per year; assume» conventional tillage and no conservation 
practice. 
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acreage changes considerably over this period. The estimated planted 
acreage of Iowa corn, oats, and soybeans in 1985 is 15,660,000 acres, 
1,257,000 acres, and 7,865,000 acres respectively. This constitutes 
percentage changes of 41.7 for corn, -50.9 for oats, and 38.4 for soy­
beans whereas the corresponding percentage changes reported in the pre­
vious chapter were 27.3, -54.5, and 40.9 respectively. Thus, both the 
total planted acreage and cropland acreage mix are estimated to change 
significantly by 1985 if the high export demands and increase domestic 
production postulated in this scenario materialize. Moreover, the 
estimates for total planted acreage, planted acreage mix, and corre­
sponding percentage changes uniformly reflect higher expansion levels 
for 1985 than the corresponding continuation-of-historical-trends esti­
mates, indicative of responsiveness of Iowa planted acreage practices 
to increased export demands and stimulative agricultural policy. Tables 
5.2 to 5.13 present similar estimation results for each of the twelve 
cornbelt states. 
The overall planted acreage results of this estimation are more 
conveniently summarized in Table 5.14. Using Tables 5.2 through 5.13, 
the total planted acreage as estimated for 1969-72 period and for 1985 
has been tabulated by state along with the corresponding percentage 
changes. In general, the expansion of total planted acreage is more 
dramatic for the western cornbelt than for the eastern cornbelt. The 
five eastern cornbelt states are estimated to increase planted acreage 
25.6% by 1985 whereas the corresponding change for the seven western 
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Table 5.14. Summary of cornbelt planted acreage estimates assuming 
a continuation of high export demands and increased 
domestic production^ 
Estimated planted acreage 
Percentage 
Region 1969-72= 1985 change 
Illinois 18,339 21,475 17.1 
Indiana 9,482 12,086 27.5 
Michigan 3,122 4,669 49.6 
Ohio 7,559 10,344 36.8 
Wisconsin 4,575 5,552 21.3 
Eastern cornbelt 43,077 54,126 25.6 
Iowa 19,299 24,782 28.4 
Kansas 17,087 22,237 29.7 
Minnesota 13,166 16,792 27.5 
Missouri 7,735 10,378 34.2 
Nebraska 9,090 14,965 64.6 
North Dakota 12,456 17,085 37.2 
South Dakota 8,671 10,266 18.4 
Western cornbelt 87,504 116,505 33.1 
Cornbelt 130,581 170,631 30.7 
^Estimates assume increased farm efficiency and productivity, 
expanded export sales, and stimulatory agricultural policy. 
Acreage figures are in thousands. 
Source: [66j. 
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cornbelt states is 33.1%. Moreover, the relative crop mix of planted 
acreage differs significantly between the two areas. The eastern 
cornbelt is estimated to plant 8,137,000 acres of wheat, 32,643,000 
acres of feed grains, and 13,346,000 acres of soybeans in 1985. This 
represents changes of 120.7%, 26.8%, and -2.3% respectively. The 
figures for the western cornbelt were estimated to be 37,043,000 acres 
of wheat, 59,295,000 acres of feed grains, and 20,167,000 acres of 
soybeans planted in 1985. Compared to the 1969-72 period, these acreage 
practices represent changes of 48.7%, 22.3%, and 42.5% respectively. 
For the cornbelt as a whole, planted acreage in 1985 is estimated to be 
30.7% larger than the average acreage planted in the 1969-72 period. 
Estimated planted acreage of 45,180,000 acres for wheat, 91,938,000 
acres for feed grains, 33,513,000 acres for soybeans in 1985 represent 
changes of 58.0%, 23.9%, and 20.5% respectively compared to the 1969-
72 period.^ 
The planted acreage results reported in Table 5.14 differ signifi­
cantly from the estimates generated under the continuation-of-historical-
trends scenario. Comparing the high-export-increased-production esti­
mates of regional planted acreage to the results presented in Chapter 
IV indicates that agriculture in the cornbelt is very responsive to 
As noted in Chapter IV, the estimated increase in planted acreage 
in Nebraska is for corn, soybean, and wheat acreage only. Total planted 
acreage in this state would not be expected to rise a full 64.6% since 
grain sorghum acreage would likely decline as prices encouraged the sub­
stitution of other crops. 
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alternative levels of export demand and expansionary domestic policies. 
In particular, compared to historical trend projections, total planted 
acreage in the cornbelt is increased by 15,713,000 acres or 10.1%. 
Planted acreage in the western cornbelt expands an additional 8,657,000 
acres or 8.0% whereas the additional expansion in the eastern cornbelt 
is estimated to be 7,056,000 acres or 15.0%. In attempting to augment 
production to meet the rising domestic and foreign demands postulated in 
this chapter, cropland acreage is used more extensively than usage 
estimated for historical trend projections. Compared to the 1969-72 
period, an increase in total planted acreage of 11,049,000 acres in the 
eastern cornbelt and an increase of 29,001,000 acres in the western 
cornbelt is estimated. 
The percentage utilization of existing cropland acreage rises 
significantly over rates in the 1969-72 period. Table 5.15 tabulates 
the cropland available in each producing area (PA), the estimated acre­
age planted in that PA for the 1969-72 period and for 1985 by cornbelt 
states, and the corresponding utilization percentages. PA 41, for 
example, includes parts of Iowa, Minnesota, Wisconsin, and Illinois. Of 
the 25,502,647 acres of cropland in this area, it is estimated that 
18,176,000 acres were used on the average over the 1969-72 period and 
23,179,000 acres would be used in 1985. This represents utilization 
rates of 71.3% arid 90.9% respectively. The usage of PA 41 cropland 
estimated for the continuation-of-historical-trends scenario was 
21,301,000 acres or a utilization rate of 83.5%. Thus, cropland in this 
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Table 5.15. Ccrnbelt utilization of producing areas cropland acreage^ 
Pro­
ducing 
areas Cropland 
Estimated b acreage Percentage utilization 
1969-72 1985 1969-72 1985 
22 585,873 27 21 4.6 3.6 
23 3,242,337 1.075 1,153 33.2 35.6 
24 2,794,877 1,531 1,901 54.8 68.0 
25 5,897,270 2,222 3,232 37.7 54.8 
26 2,621,181 821 1,237 31.3 47.2 
27 6,697,995 3,761 5,231 56.2 78.1 
28 1,378,878 203 266 14.7 19.3 
31 3,047,723 1,311 1,589 43.0 52.1 
32 6,338,966 3,642 5,128 57.5 80.9 
34 5,811,660 681 871 11.7 15.0 
35 13,860,822 10,349 • 12,862 74.7 92.8 
39 13,633,885 8,885 10,694 65.2 78.4 
40 6,802,731 2,983 3,396 43.9 49.9 
41 25,502,647 18,176 23,179 71.3 90.9 
42 13,421,114 10,305 12,049 76.8 89.8 
43 5,049,183 3,240 4,044 64.2 80.1 
44 9,667,975 1,369 2,024 14.2 20.9 
47 20,912,118 8,321 12,204 39.8 58.4 
52 17,404,060 7,212 9,603 41.4 55.2 
53 16,408,432 9,120 11,066 55.6 67.4 
54 7,781,121 729 929 9.4 11.9 
55 5,794,780 2,422 4,078 41.8 70.4 
56 2,994,810 1,520 2,791 50.8 93.2 
57 10,244,296 6,820 9,257 66.6 90.4 
58 14,198,517 6,275 8,328 44.2 58.7 
59 5,563,129 3,075 4,458 55.1 79.8 
60 10,602,604 4,569 5,909 43.1 55.7 
61 1 C-»-I OT C. X 9  ^/ J. 9 01 1 30 / 15-4 19 .5 
63 17,535,448 7,802 10,361 44.5 59.1 
64 5,333,182 1,976 2,460 37.1 46.1 
estimates assume increased farm efficiency and productivity, 
expanded export sales, and stimulatory agricultural policy. 
Figures are in thousands. 
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area would be used more extensively under the conditions of the high-
export-incrsased-production scenario and pressures to cultivate increas­
ing acreage of fragile lands would be intensified. Similar estimates 
are presented for each of the thirty producing areas involved in the 
cornbelt. Again all estimated utilization rates of producing area 
cropland are significantly below 100% so that the estimated acreage 
expansion under the conditions of this scenario could take place. That 
is, cropland acreage does not become a binding constraint for domestic 
agriculture by 1985 as it attempts to expand production to meet rising 
demands. However, three other points of concern are illustrated by the 
estimates presented in this table: 1) secular increases in the exten­
sive use of cropland acreage cannot be viewed as a long-run supply-
increasing strategy since several producing areas (e.g., 35, 41, 56, 57) 
would be operating near capacity even by the year 1985, 2) further 
expansion of cropland in producing areas with relatively high utili­
zation rates would very likely involve the cultivation of fragile lands, 
thereby exacerbating regional erosion problems, and 3) utilization rates 
may rise significantly above rates projected for historical trends if 
the high export demands of recent years continue. For the continuation-
of-historical-trends scenario, only 3 PA's were estimated to have 
utilization rates greater than 80%. As Table 5.15 indicates, this 
number rises to 7 under the conditions of the high-expcrt-incrcased-
production scenario. Clearly, the sizeable acreage increases estimated 
here could not be accommodated indefinitely without the supply of crop­
land acreage becoming a constraint to further increasing production. 
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Soil loss estimates for 1985 
Subregional estimates of soil erosion in 1985 are presented in 
Tables 5.2 to 5.13. Considering the results for the state of Iowa, 
Table 5.4 presents subregional and state estimates for soil loss in the 
1969-72 period and for 1985 as well as the corresponding percentage 
change. Estimates for subregional soil losses assumed crop rotations 
which reflected the crop acreage mix within the state. For subregions 
1. 3, and 4 a rotation of corn-corn-soybeans was assumed, and for sub-
region 2 a rotation of corn-corn-soybeans-oats was selected. The ef­
fects of rotation, tillage practice, and conservation techniques were 
held constant in these estimates by: 1) assuming the same rotation 
for the 1969-72 period and for 1985, 2) assuming the use of conventional 
tillage in both estimations, and 3) assuming that no conservation 
practice was adopted in either period. This amounts to holding C and 
P fixed in the Universal Soil Loss Equation so that the percentage 
changes reported in Tables 5.2 to 5.13 reflect changes in soil erosion 
due to changing the total planted acreage of the area. The same pro­
cedure was used in developing the soil erosion estimates in the pre 
vious chapter. By comparing the estimates of the continuation-of-
historical-trends scenario with the estimates of the high-export-in-
creased-production scenario presented in this chapter, the differential 
impauLs of expanding planted acreage on regional soil losses can be 
isolated and assessed. 
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For Iowa, regional soil losses were estimated to increase 106.1% 
by 1985 compared to the 1969-72 period. Total planted acreage for this 
state was estimated to increase 28.4% by 1985. The significantly larger 
estimated increase in soil loss suggests that such an expansion of 
planted acreage could not be accommodated without cultivating fragile 
lands and aggravating region soil erosion problems. Further evidence 
of increased pressure on more erosive acreage is provided by considering 
the utilization rates of Table 5.15. Iowa is primarily comprised of 
portions of producing areas 41 and 57 (see subregions 1 and 3 re­
spectively of Figure 2.3). The utilization rates in 1985 of the crop­
land acreage available in these areas by cornbelt states are 90.9% 
and 90.4% respectively. The estimated utilization rates over the 
1969-72 period are 71.3% and 66.6%. Thus the expansionary incentives 
provided by higher exports and stimulatory agricultural policy result 
in extensive use of the available cropland in these producing areas 
and the increased use of more erosive acreage. As a result, if no con­
servation steps are taken to alleviate the erosion-increasing pressures 
created by rapidly expanding planted acreage, soil losses can be ex­
pected to rise significantly above the pre-1973 levels. Similar esti­
mation results are reported for each of the twelve cornbelt states in 
Tables 5.2 to 5.13. 
The soil erosion results of this estimation are more conveniently 
summarized in Table 5.16. Using Tables 5.2 to 5.13, the estimated soil 
losses in both periods and the related percentage changes are presented 
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Table 5.16. Summary of combelt soil erosion estimates assuming a 
continuation of high export demands and increased 
domestic production^ 
Estimated soil erosion 
Region 1969-72 1985 
Percentage 
change 
Illinois 175,237 245,505 40.1 
Indiana 56,526 91,232 61.4 
Michigan 8,460 13,681 61.7 
Ohio 40,173 66,776 66.2 
Wisconsin 14,796 25,623 73.2 
Eastern combelt 295,192 442,817 50.0 
Iowa 247,890 510,842 106.1 
Kansas 148,205 229,569 54.9 
Minnesota 72,841 107,039 47.0 
Missouri 95,187 136,110 43.0 
Nebraska 95,478 268,152 180.9 
North Dakota 51,237 79,666 55.5 
South Dakota 40,994 61,820 50.8 
Western combelt 751,832 1,393,198 85.3 
Combelt 1,047,024 1,836,015 75.4 
^Estimates assume increased farm efficiency and productivity, 
expanded export sales, and stimulatory agricultural policy. 
Figures are in thousands of tons per year. 
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by state. In the eastern cornbelt where planted acreage was estimated 
to expand 25.6%, losses due to soil erosion are estimated to increase 
50.0%, the difference reflecting the potential effects of using more 
erosive cropland acreage. Similarly, in the western cornbelt where 
planted acreage was estimated to rise 33.1%, soil erosion losses are 
estimated to increase 85.3%. Again this is indicative of the signifi­
cant potential effects of cultivating fragile cropland acreage as pro­
duction in a region is expanded. For the cornbelt as a whole, soil 
erosion losses are estimated to increase 75.4% compared to the 1969-72 
period as these states expand total planted acreage 30.7% by 1985.^ 
Comparing these estimation results to the ones reported in the 
previous chapter proviaes a reasonable set of upper and lower bounds for 
expected soil loss changes by 1985. Using the estimates for the con-
tinuation-of-historical-trends scenario, a conservative range for the 
percentage change in erosion losses can be constructed by considering 
the projections of a 44.2% increase in soil erosion losses in the corn-
belt in 1985 and a corresponding 18.6% increase in the total planted 
acreage. That is, holding the effects of C and P constant in the Uni­
versal Soil Loss Equation, gross total soil loss in the cornbelt would 
be expected to increase from 18.6% to 44.2% if rotations, tillage 
1 
^The percentage change in erosion losses projected for Nebraska is 
biased upwards since the effects of declining grain sorghum acreage have 
not been included. Both the percentage change in acreage and the change 
in the RKLS-factor would fall as the acreage of this crop declines. 
121 
of conservation techniques remain unchanged over the period. An al­
ternative range is obtained by using the estimates derived for the high-
export-increased-production scenario. Again holding the effects of C 
and P constant, soil erosion losses in 1985 would be expected to in­
crease from 30.7% to 75.4% compared to the average losses over the 1969-
72 period. For both ranges, the lower bound reflects only the estimated 
percentage change in total planted acreage and the upper bound reflects 
estimated soil erosion increases due to expanding planted acreage, 
adjusted for the increased cultivation of fragile lands. 
Summary of Findings 
This chapter examined the behavior of the twelve cornbelt states 
over the 1975-85 period under the conditions of the high-export-increased-
production scenario. According to this scenario, the high export levels 
of recent years continue and domestic agricultural policy switches from 
programs aimed at ameliorating the problems of over production and low 
returns to agriculture [2] to programs designed to increase efficiency 
aiiu expand production. Estimates tor regional planted acreage and soil 
erosion losses were generated for 1985 and for the 1969-72 period for 
comparison purposes. The principal findings of this examination are as 
follows. First, total planted acreage in the cornbelt was estimated to 
increase 30.7% by 1985 compared to the 1969-72 base period with an 
estimated increase of 25.6% for the five eastern cornbelt states and an 
increase of 33.1% for the seven western cornbelt states. These estimates 
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are significantly higher than the respective 18.6%, 9.3%, and 23.2% 
results reported in the previous chapter for the projections based on 
historical trends continuing. Second, the cropland mix changes sig­
nificantly over this period in the cornbelt with wheat acreage increas­
ing 58.0%, feed grain acreage increasing 23.9%, and soybean acreage 
increasing 20.5%. For the eastern cornbelt changes of 120.7%, 26.8%, 
and -2.3% were estimated for wheat, feed grain, and soybean acreage re­
spectively, whereas the corresponding western cornbelt changes were 
estimated to be 48.7%, 22.3%, and 42.5% respectively. Third, as planted 
acreage in the cornbelt expands, utilization of available producing 
area cropland acreage increases. The rates of utilization are signifi­
cantly below 100% in each PA so that cropland acreage is sufficient to 
accommodate the estimated expansions. However, further expansion of 
planted acreage beyond the 1985 projections would result in several 
producing areas being utilized near capacity and the likely cultivation 
of fragile lands, thereby exacerbating further regional soil erosion 
problems. Moreover, the estimated 1985 utilization rates of PA crop­
land by cornbelt states are significantly higher than the corresponding 
estimates for the previous chapter. The responsiveness of cornbelt 
states to the expansionary pressures of continued high export demands 
and stimulatory agricultural policy suggests that if such pressures do 
materialize in coming years, erosion levels can be expected to rise well 
above levels projected for historical trends. Further, the extensive 
use of cornbelt cropland necessitated by such rapid expansions of 
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production may result in cropland acreage becoming a factor constraint 
to secular augmentation of food, fiber, and feed grain supplies. Four, 
projected increases in regional soil erosion losses by 1985 exceed the 
increases suggested by expanding planted acreage alone. Soil losses in 
the cornbelt were estimated to increase 75.4% by 1985 as planted acre­
age is increased 30.7%, assuming that rotations, tillage practices, 
and use of conservation technologies remain unchanged over the period. 
Similarly, erosion losses increase 50.0% in the eastern cornbelt as 
planted acreage increases 25.5% while in the western cornbelt soil 
losses rise 85.3% as acreage is expanded 33.1%. Five, by using the 
estimation results of the previous chapter a conservative range for the 
expected increase in cornbelt soil erosion losses in 1985 comapred to 
the 1969-72 period can be constructed. If farming practices remain 
unchanged over the period, soil losses are estimated to increase from 
18.6% to 44.2%. The lower limit reflects only the estimated increase 
in total planted acreage while the upper limit reflects the estimated 
change in soil losses due to expanding planted acreage, adjusted for 
the increased cultivation of fragile lands. Six, an alternative range 
for the expected increase in soil erosion losses in 1985 compared to 
the 1969-72 period can be constructed by considering the estimation 
results for the high-export-increased-production scenario. In this 
case, cornbelt soil erosion losses are estimated to increase from 30.7% 
to 75.4% compared to the average estimated losses in the 1969-72 period. 
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Again the lower limit reflects only the estimated increase in planted 
acreage while the upper limit reflects the estimated increase in soil 
loss due to acreage expansion, adjusted for the increased cultivation 
of fragile lands. Seven, estimates for regional soil erosion are very 
sensitive to the specification of future levels of export sales, pro­
grams of domestic agricultural policy, and trends in productivity. The 
actual future facing U.S. agriculture will very likely differ signifi­
cantly from the scenarios considered here. The estimates presented 
here, however, provide a likely range in which realized future levels 
of planted acreage and soil erosion increases may fall. Both the 
historical trend and high export estimates suggest that the problems 
of conserving our land resources will become more difficult and en­
larged in coming years. 
The next chapter examines the potential effectiveness of alterna­
tive conservation strategies in coping with erosion control problems. 
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CHAPTER VI. REGIONAL SOIL EROSION ESTIMATES FOR 1985 
ASSUMING A CONTINUATION OF HISTORICAL TRENDS IN PRODUCTIVITY, FARM 
SIZE, AND EXPORT SALES, AND THE EXTENSIVE USE OF 
CONSERVATION TECHNOLOGIES 
The estimates of regional planted acreage and soil loss in 1985 
generated under the assumptions of the continuation-of-historical-trends 
scenario diocussed in Chapter IV suggest that soil erosion problems in 
the twelve cornbelt states may intensify in coming years. Specifically, 
total planted acreage in the cornbelt was projected to increase 18.6% 
compared to 1969-72 levels. This expansion of cropland acreage was 
estimated to increase soil losses in these areas 44.2% as more fragile 
land comes into cultivation. Alternatively, the projections of Chapter 
V for 1985 planted acreage and soil loss in the cornbelt indicate that 
erosion problems could be aggravated even beyond these levels if high 
export demand pressures and expansive domestic policy characterized 
the coming years. Under the conditions of the high-export-increased-
production scenario, cornbelt planted acreage was estimated to increase 
30.7% compared to 1969-72 levels while associated increases in soil 
erosion were estimated to be 75.4%. The sensitivity of the estimates 
to the specification of future export sales and domestic policy sug­
gests that agriculture in the cornbelt is very responsive to changing 
demands. This responsiveness may exert significantly increased pres­
sure on regional land resources as agriculture expands production and 
cultivates more acreage. 
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Chapters IV and V examined the effects of expanding planted acreage 
and increasing the use of fragile croplands on regional soil erosion 
losses for alternative projections of export demands. These examina­
tions assumed that the farming practices of the 1969-72 period were 
continued through 1985. This chapter examines the potential effects 
on regional soil loss estimates of various conservation technologies. 
By carefully selecting appropriate crop management systems and erosion 
control practices, soil erosion problems can be significantly allevi­
ated. The discussion of cornbelt utilization of conservation tech­
nologies and their effect on regional soil loss estimates is presented 
in two parts. First, the application of conservation tillage, con­
touring, and terracing in the five eastern cornbelt states is con­
sidered. Second, an analysis of these conservation technologies and 
their potential for ameliorating regional soil erosion problems in the 
western cornbelt is presented. The chapter concludes with a summary 
of the alternative futures considered and the associated estimation 
findings. 
Techniques for Limiting Soil Erosion Losses in the Eastern 
Cornbelt and Their Effects on Regional Soil Erosion Estimates 
The estimations of the previous two chapters indicated that soil 
erosion problems in the five eastern cornbelt states might very well 
be intensified in coming years by regional expansion of planted acre­
age in response to growing domestic and foreign demands. Specifically, 
if export sales decline from the high levels of recent years and revert 
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to historical levels while crop yields and farm size continue to grow 
at historical rates, planted acreage in the eastern cornbelt was pro­
jected to increase 9.3% by 1985 compared to the 1969—72 levels. This 
modest expansion in cropland planted acreage was estimated to increase 
soil losses in the area 15.5% as more erosive acreage is brought into 
cultivation. On the other hand, if the dramatic increases in export 
sales of recent years do not revert to pre-1972 levels, the effects on 
planted acreage and erosion losses in the eastern cornbelt may be even 
more pronounced. Planted acreage was estimated to increase 25.6% by 
1985 if export sales continued to expand and domestic agricultural 
policy emphasized increased efficiency and production. Such an expan­
sion was estimated to increase soil erosion losses in this five-state 
area by 50.0% compared to the 1969-72 levels if farming practices re­
mained unchanged over the period. Thus, the effects of increasing 
production and cultivating more acreage can be expected to signifi­
cantly enlarge the soil erosion problems of this macro-region. 
Fortunately, the choice of conservation technologies can do much 
to alleviate the situation. Both the selection of a crop management 
system and erosion control practice can reduce erosion losses and help 
conserve the land resources of the area. Three conservation tools are 
particularly relevant to the five eastern cornbelt states: 1) minimum 
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cuss the relative effectiveness of these techniques. 
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Conservation tillage in the eastern cornbelt 
The use of conservation tillage practices effects not only erosion 
losses but also yields, input costs, and weed control. A definitive 
discussion of all the ramifications of minimum tillage technology is 
not yet available, but much preliminary research is suggestive of its 
overall efficaciousness and practicality as applied to the eastern 
cornbelt states.^ An issue of particular importance in farmer accept­
ance cf conservation tillage practices is the effects on yields when 
surface roughness and residue cover are increased. Generalizations 
in this regard are difficult. Reports in the late 1960's from Ohio 
[71] and Illinois [39] showed equal or better yields with no-tillage 
corn compared with conventional tillage or. certain soils. Similarly, 
a seven-year Indiana study [ 28] showed that northern Indiana yields 
for three no-plow systems were as good or better than conventional 
tillage on a well-drained sandy loam. On the other hand, a study on 
two central Illinois soils between 1973 and 1975 [45] showed lower 
yields for no-till on Catlin silt loam, a moderately well-drained soil. 
Griffith ^  a£. [27] conclude that: 
"Research so far in the eastern Cornbelt indicates that 
the following factors are likely to influence crop yield 
response to tillage when weeds and other pests are con­
trolled: 1) soil drainage - shallow tillage and/or sur­
face residue systems are more likely to succeed on we]1-
drained soils, 2) previous crop - shallow tillage and 
no-tillage for corn are more likely to succeed on poorly 
drained soils when corn follows anything but corn, 3) 
The discussion presented here is taken from the excellent sum­
mary of recent research on these issued in [27]. 
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soil structure - corn on poorly structured soils with 
low organic matter is likely to react positively to surface 
residue tillage, and 4) length of season - surface residue 
systems are more likely to succeed with the longer growing 
season in the southern half of the Cornbelt.... Most ero­
sive soils in the eastern Cornbelt are favorable to con­
servation tillage." 
On the cost side, conservation tillage systems usually reduce 
machinery and labor costs, but herbicide costs increase. The net effect 
on input costs is very sensitive to soil type. For example, an Ohio 
study [9] in 1976 determined the profits per acre resulting from a 
switch to reduce tillage systems from conventional tillage for five 
soils. For 100% corn, response ranged from a profit of $39 per acre to 
a loss of $39 per acre for no-tillage depending on the soil. Differ­
ences were less extreme in the case of 50% corn and 50% soybeans. In 
any event, the tillage effect on yields may be more influential than any 
possible cost savings if farmers are not likely to adopt conservation 
tillage where there is a risk of lower yields. 
The effects of reduced tillage systems on soil erosion losses is 
well-documented. Virtually all reduced tillage systems offer farmers 
some control over soil loss. One study [38] showed that .25 ton per 
acre of corn residue reduced erosion while two tons per acre on plowed 
ground controlled erosion. In addition, an Indiana study [37] estimated 
soil loss reductions of 94, 60, and 85 percent for chisel, till-plant, 
and no-till systems respectively compared with conventional tillage. 
Research in Illinois [45] found disk-chisel and no-tillage to be 89 
and 91 percent effective in reducing soil loss after corn and 71 and 
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85 percent effective following soybeans, compared with moldboard plowing 
in the fall. Similarly, no-till planting was estimated to effectively 
reduce runoff as well as soil loss in Ohio [29]. 
In light of these findings, the soil erosion estimates for 1985 
under the conditions of the continuation-of-historical-trends scenario 
were adjusted to evaluate the potential effects of using minimum tillage 
instead of conventional tillage. Using the data base developed by Wade 
[72] and the Center for Agricultural and Rural Development at Iowa State 
University with the cooperation of the Soil Conservation Service, soil 
loss estimates were reconstructed using C-factors for minimum tillage, 
holding all other factors constant. The projected soil loss estimate 
for the eastern cornbelt in 1985 fell 56.2%, ranging from a reduction 
of 37.8% for Michigan to 65.2% for Wisconsin with percentage changes 
of -56.8%, -57.8%, and -51.7% estimated for Illinois, Indiana, and Ohio 
respectively. Such sizeable estimated savings in regional soil losses 
are indicative of the substantial conservation potential of reduced 
tillage technologies in the eastern cornbelt states. Farmer utilization 
of these technologies will depend on documentation of cost and yield 
effects, specification of soil and agronomical conditions conducive to 
reduced tillage systems, and dissemination of relevant findings to 
users. When used appropriately, the contribution of these conservation 
technologies can do much to ameliorate soil erosion problems in the 
eastern cornbelt. 
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Erosion control practices in the eastern cornbelt 
The effects of total planted acreage, rainfall and soil character­
istics, and crop management systems on total gross soil loss estimates 
for the eastern cornbelt have been considered in the preceding section 
and previous two chapters. The final consideration affecting the pro­
jected soil loss estimates for these five states is the choice of an 
erosion control practice. Beasley [8] has estimated that the P-factor 
(erosion control practice factor) in the Universal Soil Loss Equation 
for contouring using conventional tillage is approximately .60 for 
slopes of 1.1 to 2% and .50 for slopes of 2.1 to 7%. Wischmeier [74] 
has argued that contouring is mere effective when coupled with minimum 
tillage and that P-factors of .43 for 1.1 to 2% slopes and -32 for 
slopes of 2.1 to 7% should be used under these circumstances. The 
erosion savings on slopes steeper than 7% are much more difficult to 
predict since the effectiveness of contouring decreases as the length 
and steepness of slope increases [63]. For slopes in excess of 7%, 
terracing is very effective in abating soil losses. Again according 
to Beasley [8], P-factors of .10, .11, .13, and .16 should be used 
for terracing on slopes of 2.1 to 7%, 7.1 to 12%, 12.1 to 18%, and 
18.1 to 24% respectively. 
The effectiveness of contouring and terracing in an area depends 
critically on the slope characteristics of the cropland being used. 
As reported in Table 4.15, use of cropland acreage was estimated for 
each producing area in 1985 under the conditions of the continuation-
of-historical-trends scenario. Less erosive acreage was assumed to 
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be called into cultivation before more erosive cropland acreage as 
reflected in the RKLS-factor for the various land classes. For each of 
these inventoried land classes within a PA the average slope was com­
puted [72] so that the effectiveness of contouring or terracing on 
cropland acreage can be assessed as the land is called into use. 
Symbolically, let L be the estimated total planted acreage used in 1985 
as reported in Chapter IV. Next let be the estimated planted 
acreage in the PA that will be used in 1985 with slope of 2% or less, 
y2 be the estimated planted acreage with slope between 2.1 and 7%, 
Yg be the estimated planted acreage with slope between 7.1 and 12%, 
and be the estimated planted acreage with slope between 12.1 and 
18%.^ Then by contouring on acreage with slope less than 7%, terrac­
ing on acreage with slope greater than 7%, and using minimum tillage 
technologies, a representative P-factor for the PA is given by: 
P = (.43y^ + .32Y2 + •IIY3 (6.1) 
For example; PA ^1 includes parts of Iowa; Minnesota, Wisconsin, and 
Illinois. The historical trend projection for cropland acreage used 
in this PA in 1985 is 21,301,000 acres (see Table 4.15). Of this 
total (L), 11,456,219 acres are estimated to have slope less than 2%, 
1 
By using the best (i.e., least erosive) cropland first, no 
acreage with slope greater than 18% would have to be used to meet the 
projected estimates of Chapter IV. 
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6,908,553 acres have slope between 2.1 and 7%, and 2,936,228 acres 
have slope between 7.1 and 12%. Using (6.1), the P-factor for this 
PA is estimated to be: 
P = [.43(11,456,219) + .32(6,908,553) + .11(2,936,228)1/21,301,000 
= .350 . 
That is, in addition to using minimum tillage, if the cropland in this 
PA is contoured for acreage with slope less than 7% and terraced for 
acreage with slope greater than 7%, total gross soil losses in this 
area would be only 35.0% of the losses that would result if no erosion 
control practices and conventional tillage were utilized. Similar 
P-factors were constructed for each of the thirty PA's that are in­
volved in the cornbelt. For the cornbelt as a whole, y^-acreage 
accounted for 57.1% of the estimated 154,918,000 acres in use in 1985, 
Y2-acreage accounted for 37.0%, y^-acreage accounted for 5.8%, and 
Y^ -acreage accounted for 0.1%. 
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reflecting the use of minimum tillage, contouring and terracing, a 
P-factor for each of the five eastern cornbelt states was estimated 
by weighting the P-factor associated with each subregion by the sub-
region's share of the state's total planted acreage as presented in 
the Appendix. The estimated P-factor for the eastern cornbelt under 
this program of erosion control and tillage practices ranged from 
.390 for Wisconsin to .412 for Ohio with estimates of .391, (403, and 
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.403 for Illinois, Indiana, and Michigan respectively. Thus, soil 
losses in these states are estimated to decline an additional 60% on the 
average if planted acreage is contoured for slopes less than 7% and 
terraced for slopes greater than 7%. 
These practices, coupled with the use of mini mum tillage tech­
niques, would consitute a very aggressive soil conservation program for 
the eastern cornbelt states. When the 1985 estimates of regional soil 
loss generated for the continuation-of-historical-trends scenario are 
adjusted to reflect both the utilization of minimum tillage and the 
adoption of contouring and terracing, percentage reductions of approxi­
mately 80% in soil losses occur in each of the five states, ranging from 
a decrease of 75.1% in Michigan to 86.6% in Wisconsin. Thus the poten­
tial differences in soil loss associated with no conservation practices 
versus extensive use of such techniques are substantial, making deci­
sions concerning crop management systems and erosion control practices a 
central concern of policy aimed at preserving the land resources in 
these areas. Subregional conservation programs should be tailored to 
the particular agronomical and economic characterstics of the area, so 
that optimal usage of control technologies will vary from the general 
program considered here. Soil erosion problems in the eastern cornbelt, 
however, can be significantly alleviated with ^xisti^g technologies, and 
the reaulLs of this exa^luation suggest that the potential savings are 
substantial. 
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Techniques for Limiting Soil Erosion Losses in the Western 
Cornbelt and Their Effects on Regional Soil Erosion Estimates 
The estimation results for the two scenarios considered in Chapters 
IV and V suggest that the soil erosion problems facing the seven western 
cornbelt states in the next decade may be significantly enlarged as 
regional agriculture expands production. By comparing the planted 
acreage and soil loss estimates for these alternative futures for do­
mestic agriculture, a conservative range for the increase in soil 
erosion losses was established as being between 23.2% and 55.4% com­
pared to 1969-72 levels. An alternative range based on the projections 
generated for the high-export-increased-production scenario was es­
tablished as being between 33.1% and 85.3% comapred to 1969-72 levels. 
In both cases the lower bound reflects only the increase due to expand­
ing total planted acreage while the upper bound reflects the effects of 
increasing planted acreage, adjusted for the increased cultivation of 
fragile lands. While the actual course of events facing U.S. agri­
culture will very likely differ markedly from either of the scenarios 
considered here, the estimated responsiveness of western cornbelt 
agriculture to changing export sales and domestic policy indicates 
that the effects of increasing production and cultivating more acre­
age can be expected to significantly enlarge the soil erosion problems 
of this macro-region. 
The sizeable estimated increases in soil losses for this seven 
state area assumed that the farming practices of the 1969-72 period 
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would be continued through 1985. Substantial abatement of soil erosion 
losses, however, can be realized by the application of existing con­
servation technologies. As in the case of the eastern cornbelt states, 
careful selection of crop management systems and erosion control prac­
tices can contribute a great deal to reducing erosion losses and pre­
serving the land resources of the area. The following sections discuss 
the relative effectiveness of minimum tillage, contouring and terracing 
in the western cornbelt. 
Conservation tillage in the western cornbelt^ 
For the central cornbelt states of Iowa, Minnesota, and Missouri 
as well as for the humid areas of eastern Nebraska and eastern South 
Dakota, soil erosion is the dominant limitation to agriculture on at 
least 30% of the region's cropland, and this cropland's potential con­
tribution to watershed sedimentation yield is very high [60]. Soil 
erosion control in these areas would help maintain the integrity of 
both soil and water resources. One technology of promise for the 
western cornbelt states is minimum tillage sysLems. These systesis ef­
fectively control erosion on level to gently sloping land and enhance 
the effectiveness of other conservation practices on steeper land [36]. 
Extensive adoption of this crop management system is complicated by 
the many effects its use has on erosion losses, crop yields, and input 
^This discussion of conservation tillage in the seven western corn-
belt states is taken from the excellent summaries of recent research in 
these area presented in [4], [22], and [58]. 
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costs. There is some evidence, however, that conservation tillage is 
considered a viable alternative to conventional tillage in these states. 
In Iowa, for example, the Soil Conservation Service estimated that over 
7.2 million acres (i.e., one-third of the state's row crop acreage) were 
tilled with implements other than a moldboard plow in 1976. 
The evidence on the effects of minimum tillage on crop yields in 
the western cornbelt is mixed. One study in Iowa [3] indicated that 
in the northwest part of the state during a six year period character­
ized by water deficits, lister planted corn outyielded conventionally 
planted corn by as much as 41 bushels per acre. Subsequent studies in 
this area, however, showed no significant differences in long-term 
averages in corn and soybean yields attributable to tillage practices. 
In his review of research findings on this issue, Amemiya [4] con­
cluded that in most instances data show that crop yields with conserva­
tion tillage do not differ significantly from those with conventional 
tillage for studies from Iowa, Minnesota, Nebraska, and South Dakota. 
The effects of conservation tillage on input costs are also am­
biguous. In fact, more definitive studies of the cost differentials 
associated with alternative tillage system in the western cornbelt 
states constitutes a major research challenge in coming years. 
Amemiya [4] concludes that for the central cornbelt states conserva­
tion tillage usually requires less fuel, time, and labor than con­
ventional tillage, but in some cases pest control costs can negate 
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lower machinery costs, wholly or in part. One Kansas study [58] esti­
mated that conservation tillage required $10 per acre for herbicides 
but replaced three to seven tillage operations, averaging $2 per acre 
per operation. Thus costs remained virtually unchanged. Generalizing 
on cost effects associated with tillage practices, Unger ^  al. [59] 
argued that: 
"To gain widespread acceptance, conservation practices must 
provide economic returns equal to or greater than conventional 
practices. In the past, herbicides were expensive relative 
to labor, fuel, and machinery. This provided little incentive 
for switching to reduced or no-tillage systems, especially 
since yields seldom increased. Recent increases in labor, 
fuel, and machinery costs make reduced tillage practices more 
attractive, especially where crop yields increase." 
The soil and water conservation values of conservation tillage systems 
are comparatively intangible. As public awareness of these resource 
values increases, the case for the economic viability of these con­
servation techniques will be strengthened. 
The effectiveness of conservation tillage in diminishing soil 
erosion losses in the western cornbelt is well-documented. In a north­
eastern Nebraska study [16], soil losses cn ccnvcnticnzlly tilled 
plots were six times those on till-planted plots. A Minnesota study 
[15] showed that tillage-induced soil conditions play a significant 
role in soil erosion by their effects on infiltration. Early studies 
in Iowa [12, 13] showed that even small amounts of plant residue reduce 
soil losses by increasing infiltration and reducing runoff. Moreover, 
a study in western Iowa [42] found that within the row gradient limits 
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considered, till planting and ridge planting reduced soil loss by 20% 
and 50%, respectively, compared with conventional tillage. 
These findings suggest that the extensive adoption of conserva­
tion tillage systems in the western cornbelt could significantly abate 
regional soil losses. To evaluate the potential effects of using 
minimum tillage instead of conventional tillage, the soil erosion esti­
mates for 1985 under the conditions of the continuation-of-historical-
trends scenario were adjusted by substituting minimum tillage C-factors 
developed by Wade [72]. Holding all other factors constant, the pro­
jected soil loss estimates in 1985 for the seven western cornbelt 
states fell an average of 45.9%, ranging from a low of 44.0% for 
Nebraska to a high of 48.4% for Kansas. Although the estimated decline 
in projected soil losses for the western cornbelt states is smaller 
than the estimated percentage reduction of 56.2% projected for the 
eastern cornbelt states, the estimated savings in regional soil losses 
is sizeable and indicative of the substantial potential of reduced 
tillage technologies in this seven state area. 
Erosion control practices in the western cornbelt 
The effects of total planted acreage, rainfall and soil charac­
teristics, and crop management systems on total gross soil loss esti­
mates for the western cornbelt have been examined in the preceding 
section and previous two chapters. The final consideration affecting 
the projected soil loss estimates for these seven states is the choice 
of an erosion control practice. Two practices are particularly 
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effective: contouring and terracing. Their effectiveness in any given 
area depends critically on the slope characteristics of the cropland 
being used. Equation (6.1) was used to compute representative P-factors 
for the producing areas involved in the western cornbelt for a conserva­
tion program utilizing minimum tillage, contouring, and terracing. In 
particular, cropland acreage with slope less than 7% is contoured while 
acreage with slope greater than 7% is terraced. By adopting such a 
program, soil losses can be reduced beyond the 45.9% estimated for 
extensive use of minimum tillage. A P-factor was constructed for each 
state by weighting the P-factor associated with a subregion by the 
subregions share of total planted acreage in the state. The estimated 
P-factors for the western cornbelt under this program of erosion con­
trol and tillage practices ranged from .324 for Nebraska to .424 for 
Kansas. The estimates for Iowa, Minnesota, Missouri, North Dakota, 
and South Dakota were .328, .385, .390, .338, and .356 respectively, 
with the average estimated P-factor for the western cornbelt being 
.364. Thus, soil losses in these states are estimated to decline an 
additional 63.6% on the average if planted acreage is contoured for 
slopes less than 7% and terraced for slopes greater than 7%. The 
additional abatement estimated for such a conservation program is 
larger than the estimated reduction of 60% on the average for the 
ê&stêrn COriibclt states. 
These practices, coupled with the use of minimum tillage tech­
niques, would constitute a very aggressive soil conservation program 
for the western cornbelt states. When the 1985 estimates of regional 
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soil loss generated for the continuation-of-historical-trends scenario 
are adjusted to reflect both the utilization of minimum tillage and 
the adoption of contouring and terracing, percentage reduction of ap­
proximately 80% in soil losses occur in each of the seven states, 
ranging from a decrease of 79.4% in Kansas to 83.1% in Nebraska. A 
similar 80% reduction was estimated for this conservation program 
applied to the eastern cornbelt. That is, the combinec effects of 
minimum tillage and erosion control practices under this program are 
very similar in both macro-regions, with minimum tillage being more 
effective in the eastern cornbelt while contouring and terracing are 
more effective in the western cornbelt. 
For the cornbelt as a whole, existing conservation technologies 
can be used effectively alone or in combination to alleviate regional 
soil erosion problems. The results of this examination suggest that 
substantial reductions in soil erosion losses can be realized if exist­
ing conservation technologies are used in a comprehensive program 
designed in accordance with the agronomical and economic characteristics 
of individual regions. 
Summary of Findings 
This chapter considered the effects on the projected soil erosion 
estimates presented in Chapter IV of utilizing conservation techniques. 
The expansion of planted acreage in the cornbelt estimated for the 
continuation-of-historical-trends scenario by 1985 was assumed to 
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eventuate. By adjusting the associated soil loss estimates for 1985 for 
alternative crop management systems and erosion control practices, the 
sensitivity of the estimations to the utilization of conservation tech­
nologies could be evaluated, and the potential effectiveness of these 
techniques in alleviating cornbelt erosion problems assessed. The 
principal findings of this examination follow. First, extensive use of 
minimum tillage in the five eastern cornbelt states caused estimates of 
1985 soil losses to fall 56.2% on the average compared to estimates 
assuming the use of conventional tillage systems. The estimated per­
centage reduction attributable to the substitution of conservation 
tillage systems ranged from 37.8% for Michigan to 65.2% for Wisconsin 
with estimates of 56.8%, 57.8%, and 51.7% for Illinois, Indiana, and 
Ohio respectively. Second, extensive use of minimum tillage in the 
seven western cornbelt states caused estimates of 1985 soil losses to 
fall 45.9% on the average compared to estimates assuming the use of 
conventional tillage systems. For these states, the estimated per­
centage reduction attributable to the substitution of conser'/ation 
tillage systems ranged from 44.0% for Nebraska to 48.4% for Kansas. 
Third, the potential erosion savings attributable to the substitu­
tion of conservation tillage for conventional tillage is substantial 
for each of the twelve cornbelt states, although this conservation 
technology is estimated to be somewhat more effective in the eastern 
cornbelt than in the western cornbelt. Four, if in addition to using 
minimum tillage contouring and terracing are extensively adopted in 
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eastern cornbelt states, soil losses are estimated to decline an addi­
tional 60% compared to losses estimated for conservation tillage and 
no erosioi. control practice. The estimated reductions varied from 61.0% 
for Wisconsin to 58.8% for Ohio and assumed that cropland acreage with 
slope less than 7% was contoured while acreage with slope greater than 
7% was terraced. Five, for the western cornbelt states extensive use 
of contouring and terracing in addition to using minimum tillage tech­
niques was estimated to reduce regional soil losses 63.6% on the 
average compared to 1985 estimates assuming the use of conservation 
tillage and no erosion control practices. Estimates of additional 
soil loss savings ranged from 67.6% for Nebraska to 57.6% for Kansas. 
Again, cropland acreage with slope less than 7% was assumed to be 
contoured while acreage with slope greater than 7% was assumed to be 
terraced. Six, the potential erosion savings attributable to the ex­
tensive adoption of contouring and terracing in addition to using 
conservation tillage systems is substantial for each of the twelve 
cornbelt states, although these conservation technologies are esti­
mated to be somewhat more effective in the western cornbelt states 
than for the states of the eascern cornbelt. Seven, estimates of 1985 
cornbelt soil loss decline 82.0% on the average if extensive use of 
minimum tillage, contouring, and terracing is assumed throughout this 
twelve state area. The estimated savings under these assumptions 
ranged from 75.1% for Michigan to 86.6% for Wisconsin. These impres­
sive reductions assume the adoption of an aggressive conservation 
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programming incorporating the substitution of conservation tillage 
systems for conventional techniques, the use of contouring on cropland 
acreage with slope less than 7%, and the application of terracing on 
cropland acreage with slope greater than 7%. Eight, individual con­
servation programs for particular subregions within the cornbelt should 
be tailored to the particular agronomical and economic conditions 
characterizing the area, and will generally differ markedly from the 
general program considered in seven. Results of this examination, 
however, suggest that existing technologies can contribute signifi­
cantly to ameliorating regional soil erosion problems when applied 
appropriately. 
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CHAPTER VII. CONCLUSIONS, POLICY IMPLICATIONS, 
AND FUTURE RESEARCH NEEDS 
In a study released by the U.S. General Accounting Office (GAO), 
States is losing cropland topsoil at a "frightening" pace [54]. The 
study goes on to warn that erosion is taking place at a rate that 
threatens the nation's future food production, and that the productive 
soil of the nation's agricultural land must be maintained and pro­
tected if the U.S. is to continue to meet its domestic food needs and 
help alleviate world food shortages. In spite of such warnings, 42% 
of the cropland nationwide has no conservation treatment [20]. The re­
sults of this investigation suggest that these soil conservation prob­
lems may continue or intensify in coming years. 
Projections of planted acreage and soil erosion losses in the corn-
belt were generated for three scenarios, reflecting alternative assump­
tions about the behavior of future export sales and the direction of 
that agriculture in this area is very responsive to both changing export 
demands and domestic policy programs. When crop yields, farm size, and 
export sales were assumed to grow at historical rates through 1985 while 
agricultural stabilization programs were continued, projected increases 
in total planted acreage and soil losses were substantial in each of the 
twelve cornbelt states. Total planted acreage in the cornbelt was esti­
mated to increase 18.5% by 1985 compared to the 1959-72 period with an 
estimated increase of 9.3% for the five eastern cornbelt states and an 
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increase of 23.2% for the seven western cornbelt states. Projected in­
creases in regional soil erosion losses by 1985 exceeded the increases 
suggested by expanding planted acreage alone. If the farming practices 
of the 1969-72 period continued through 1985 unchanged, soil losses in 
the cornbelt were estimated to increase 44.2% compared to 1969-72 levels, 
with estimated increases of 55.4% for the western cornbelt and 15.5% for 
the eastern cornbelt states. Thus, as planted acreage expands, pressures 
to cultivate increasing acreage of fragile lands may significantly in­
tensify erosion problems in the absense of extensive control practices. 
Estimations of regional planted acreage and soil loss based on the 
high export demands of recent years continuing suggested that the re­
percussions of increasing agricultural production in the cornbelt on the 
land resources of the area may be significantly more pronounced than 
projections based on historical trends would indicate. These estimations 
assumed that the high export levels of recent years continued through 
1985 and that domestic agricultural policy switched from programs de­
signed to ameliorate the problems of over production and low returns to 
agriculture to programs aimed at increasing efficiency and production. 
Total planted acreage in the cornbelt was estimated to increase 30.7% 
by 1985 compared to the 1969-72 base period with an estimated increase 
of 25.6% for the five eastern cornbelt states and an increase of 33.1% 
for the seven western cornbelt states. The associated projections of 
regional soil loss resulting from this expansion again reflected the 
important impacts of cultivating fragile lands as production is in­
creased. Soil losses in the cornbelt were estimated to increase 75.4% 
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by 1985 compared to 1969-72 levels if farming practices remained un­
changed . Similarly, erosion losses were estimated to increase 50.0% in 
the eastern cornbelt and 85.3% in the western combelt states under these 
conditions. 
The actual behavior of export sales and domestic policy that will 
characterize coming years may very likely differ significantly from the 
two alternative futures considered in this study. However, the estimated 
responsiveness of regional agriculture in this twelve-state area suggests 
that changing export sales and domestic policy programs may exacerbate 
soil erosion control problems in the cornbelt. The estimation findings 
presented here provide a likely range in which realized future levels of 
planted acreage and soil loss increases may fall. Both the historical 
trend and high export estimates suggest that the problems of conserving 
our land resources will become more difficult and enlarged in coming 
years. 
Utilization of existing conservation technologies can contribute a 
great deal to ameliorating soil erosion problems when applied in accord­
ance with the agronomical and economic character is tics o£ cVie area. 
Estimates of regional soil loss for the projections based on export sales 
reverting to historical levels were adjusted tc reflect the potential 
erosion savings attributable to various conservation technologies. Ex­
tensive use of minimum tillage in the five eastern cornbelt states 
caused estimates of 1985 soil losses to fall 56.2% on the average com­
pared to estimates assuming the use of conventional tillage systems, 
while the corresponding estimated reduction for the seven western 
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cornbelt states was 45.9%. If contouring and terracing are extensively 
adopted in addition to using minimum tillage, soil losses estimated for 
the eastern cornbelt decline an addiitonal 60.0% compared to losses 
estimated for conservation tillage and no erosion control practice, 
while the corresponding reduction in the western cornbelt was estimated 
as 63.6%. Substantial reductions in soil loss were estimated for an ag­
gressive program of soil conservation incorporating the substitution of 
conservation tillage systems for conventional techniques- the use of 
contouring on cropland acreage with slope less than 7%, and the applica­
tion of terracing on cropland acreage with slope greater than 7%. The 
estimated savings under these conditions was 82.0% on the average in the 
cornbelt compared to 1985 estimates of erosion losses without such a 
program, ranging from 75.1% for Michigan to 86.6% for Wisconsin. These 
results suggest that the differences in soil loss between conventionally 
planted crops and planting to promote soil conservation are sizeable. 
Individual conservation programs for particular subregions within the 
cornbelt should be tailored to the particular agronomical and economic 
conditions characterizing the area, and will generally differ markedly 
from the general program considered here. Results of this examination, 
however, suggest that existing technologies can contribute significantly 
to ameliorating regional soil erosion problems when applied appropriately. 
Policy Implications 
The results of this investigation suggest that the soil conserva­
tion problems facing U.S. agriculture in the next decade can be expected 
to intensify as production and planted cropland acreage expand. The 
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degree to which these problems enlarge is to a great extent a function 
of foreign demand for domestic food, fiber, and feed grain commodities 
and of the type of agricultural policy programs adopted. Policy makers 
must first determine if the high export and domestic demands character­
izing the post-1973 period are ephemeral aberrations from historical 
trends or indicative of a changing agricultural environment. If stabi­
lization objectives of past policy programs are abandoned for programs 
designed to augment production and increase efficiency, the ramifications 
on farm income and soil conservation will be complex. A continuation of 
policy designed to combat problems of over production and low returns to 
agriculture would be wholly inappropriate should increased demands con­
tinue. A switch to high production policies, however, may increase ag­
ricultural income while aggravating conservation and environmental 
problems. If regional agriculture is sensitive to changing patterns of 
export demand and domestic policy programs, as this investigation indi­
cates, then policy can become a very effective tool in guiding agri­
culture toward the twin goals of production and conservation. 
The technology exists to conserve land resources while maintaining 
production, but the utilization of these tools so that resources are 
used efficiently and equitably constitutes the major challenge facing 
U.S. agriculture in coming years. The formulation of an effective soil 
conservation program for the combeit states should consider the sources 
of increased pressure on the land resources, the efficacy of existing 
conservation technologies, and regional sensitivity to these pressures 
and techniques. Four consideration in particular are suggested by the 
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results of this analysis. First, the magnitude of soil erosion problems 
may very likely increase as export sales expand in coming years. Foreign 
demands on domestic agricultural resources can reasonably be expected to 
enlarge conservation needs as planted acreage and production expand. 
Second, assuming that a significant portion of the less erosive cropland 
acreage is currently being cultivated, expansion of production in re­
sponse to rising demands may result in increased cultivation of fragile 
lands. Resulting erosion losses rise more than proportionally to in­
creases in planting acreage under these conditions. Third, the ramifica­
tions of increasing planted acreage and soil erosion losses in these 
states may be most significant for regional water supplies. Sedimenta­
tion problems would intensify not only in response to farmers planting 
more acreage but also by the decision to use fragile lands to augment 
production. Four, to effectively control larger volumes of sedimenta­
tion, extensive use of conservation technologies should be encouraged. 
However, regional differences in effectiveness and need requires that 
soil conservation programs be designed in harmony with the agronomical 
and economic characteristics of a given suDreglon. This is, regulations 
requiring the mandatory adoption of a given conservation technology in 
all regions may ameliorate soil erosion problems, but involve unnecessary 
costs when compared to more specialized programs. 
In pursuing national conservation objectives, public policy makers 
have several tools available to implement programs once the objectives 
have been specified. Regulations prohibiting fall plowing or requiring 
the use of conservation tillage systems, education programs, effluent 
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charges, and incentive payments are important examples. From an effi­
ciency standpoint, optimal policy programs may well involve a variety 
of controls, designed to meet conservation objectives while allowing as 
much flexibility as possible for farmer decision makers. From an equity 
standpoint, difficult issues involving the incidence of benefits and 
costs must be considered if control programs are to gain public accept­
ance. To design and implement a comprehensive, workable program of soil 
conservation in the cornbelt states, additional research in several 
areas is needed to guide decision makers. The next section discusses 
some of these needs. 
Futurs Research Needs 
Research on natural resource issues is inherently interdisciplinary. 
To effectively utilize natural resources, an integration of information 
from various disciplines is required, since decisions in resource mat­
ters have ramifications for the political, social, and economic dimen­
sions of society. Specifically, three aspects of natural resource prob-
Tome T"0nii"ÎT"0 •Î7i'^roc1""î &s3t"îrv'n "P-iTct- îa 1 on/1 1 r» o 1 
possiblities need to be considered. Work in this area by physical and 
biological scientists helps to establish the limits within which eco­
nomically feasible and institutionally permissible solutions may operate. 
Second, enumeration of the institutional guidelines applicable to natural 
resource usage is required. Research by political scientists, historians, 
sociologists, and lawyers in this regard help to clarify the role of 
political organization, cultural values and ideologies, and legal pro­
cesses in determining socially acceptable modes of natural resource use. 
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Further, research on these matters helps to clarify possible institu­
tional alternatives for society that could expediate natural resource 
decision making in the public interest. Third, from the set of phys­
ically possible and institutionally operational solutions, identifica­
tion of the economically feasible alternatives for natural resource 
usage is required. The optimal use of society's scarce natural and 
human resources necessitates a careful consideration of the opportunity 
costs of usage strategies as well as the delimination of the incidence 
of benefits and costs. Thus, a comprehensive program of research must 
address itself to the physical, institutional, and economic dimensions 
of natural resource usage. Moreover, research efforts on all three 
aspects require careful integration by policy makers. 
The optimal use of our cropland resources in the cornbelt in coming 
years requires additional information on several key considerations. 
Soil scientists and agricultural engineers are directing their research 
efforts to clarifying conservation tillage effects on growth and yield, 
developing better methods of controlling weed problems associated with 
no-plow tillage, determining critical soil and topographic limits of 
various tillage systems, and constructing more efficient conservation 
technology. Advancement in these areas will make the extensive adoption 
of erosion ccutrol techniques more likely as users become better in­
formed. On institutional matters, decision makers require more infor­
mation on the political and social feasibility of alternative control 
strategies. In addition, research is needed on institutional alterna­
tives for managing private land resources in the public interest. The 
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acceptance by farmers and other affected parties of proposed conserva­
tion solutions is particularly crucial to the successful implementation 
of policy programs. Finally, addlLional research concerning economic 
considerations is required on several issues. First, decision makers 
require more information on the anticipated behavior of future export 
sales and domestic demands to help determine production and income 
objectives of future policy. Second, the projected repercussions of 
using cropland acreage more intensively in coming years needs to be 
investigated. That is, augmenting production of agricultural commodi­
ties in the cornbelt can be accommodated not only through acreage ex­
pansion but also through the increased application of fertilizers, 
herbicides, and pesticides. The projected magnitude of these increases, 
their environmental repercussions, and the potential tradeoffs involved 
between land using and land conserving techniques of increasing produc­
tion require further study. Third, the effects on farmer income and 
input usage will vary with the type of soil erosion control strategy 
adopted. The anticipated response of regional agriculture in input 
usage and use of conservation practices needs to be specified for alter­
native soil conservation programs. Moreover, the effects of these 
programs on the return to agriculture should be investigated and com­
pared. Finally, and perhaps most importantly, the incidence of benefits 
and costs of proposed programs should be studied so that equitable 
methods of funding policy efforts can be formulated. 
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APPENDIX: SUBREGIONAL DELINEATION BY COUNTIES 
AND CORRESPONDING RECENT PLANTED ACREAGE DECISIONS 
Computation of regional soil losses required a subregional de­
lineation in which homogeneous soil properties could reasonably be 
assumed. This Appendix presents this specification for each of the 
twelve states under consideration. That is, the counties included 
within a subregion are listed for each producing area within a state. 
In addition, the planted acreage decisions of each subregion are sum­
marized for the principal crops under investigation for the years 1974 
and 1975. This tabulated information serves as the data base upon 
which subregional shares of regional planted acreage totals were com­
puted. Finally, the subregional percentage shares of regional planted 
acreage totals themselves are presented. The averaged results of 1974 
and 1975 were used to derive subregional planted acreage from esti-
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Table A.1(a). Subregional delineation by counties for Illinois^ 
Subregion 1 
Cook 
Du Page 
Kane 
Lake 
McHenry 
Will 
Subregion 2 
Gallatin 
Hardin 
Johnson 
Massac 
Pope 
Pulaski 
Saline 
Subregion 3 
Champaign 
Clark 
Clay 
Coles 
Crawford 
Cumberland 
Douglas 
Edgar 
Effingham 
Edwards 
Hamilton 
.Tas per 
Lawrence 
Richland 
Vermilion 
Wabash 
Wayne 
White 
Subregion 4 
Boone 
Carroll 
De Kalb 
Henderson 
Henry 
Jo Daviess 
Lee 
Mercer 
Ogle 
Rock Island 
Stephenson 
Warren 
Whiteside 
Winnebago 
Subregion 5 
Adams 
Brown 
Bureau 
Calhoun 
Cass 
Christian 
De Witt 
Ford 
Fulton 
Greene 
Grundy 
Hancock 
Iroquois 
Jersey 
Kankakee 
Kendall 
Knox 
L? S?ÏÎ9 
Livingston 
Logan 
McDonough 
McLean 
Macon 
Macoupin 
Marshall 
Mason 
McHSiu 
Morgan 
Peoria 
Piatt 
Pike 
Putnam 
Sangamon 
Schuyler 
Scott 
Stark 
Tazewell 
Woodford 
Subregion 6 
Alexander 
Bond 
Clinton 
Fayette 
Franklin 
Jackson 
Jefferson 
Madison 
Marion 
Monroe 
Montgomery 
Moultrie 
Perry 
Randolph 
St. Clair 
Shelby 
Union 
Washington 
Williamson 
^Source: Derived from delineation presented in [62]. 
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Table A.1(b). Subregional planted acreage in Illinois^  
Subregion Year Corn Soybeans Wheat 
1 1974 411,800 292,100 46,000 
1 O"": A < O -! A A 0-7A orvA C O AAA 
"f VV , J. w
Average 452,450 285,650 49,000 
2 1974 159,700 157,700 65,900 
1975 166,300 158,800 58,600 
Average 163,000 158,250 62,250 
3 1974 1,535,500 1,845,700 521,500 
1975 1,712,400 1,779,400 461,300 
Average 1,623,950 1,812,550 491,400 
4 1974 2,041,500 757,800 27,950 
1975 2,150,500 684,100 54,200 
Average 2,096,000 720,950 41,075 
5 1974 5,215,500 4,061,600 421,550 
1975 5,523,700 3,889,400 479,400 
Average 5,369,600 3,980,050 450,475 
6 1974 1,006,000 1,455,100 707,100 
1975 1,084,000 1,449,100 684,500 
Average 1,045,000 1,452,100 695,800 
D^erived from information on county planted acreage supplied by 
uiï2 U.S.D.A. 0uciu€ WX U lie O UCl U^ O UXUCLX Reporting S, srvice. 
Springfield, Illinois. 
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Table A.1(c). Subregional percentage of total planted acreage in 
Illinois^  
Year Subregion Corn Soybeans Wheat 
1974 1 4.2 3.4 2.6 
2 1.5 1.8 3.6 
3 14.8 21.5 29.1 
4 19.6 8.8 1.6 
5 50.2 47.5 23.6 
6 9.7 17.0 39.5 
1975 1 4.2 3.4 2.9 
2 1.5 1.9 3.3 
3 15.4 21.6 25.8 
4 19.4 8.3 3.0 
5 49.7 47.2 26.8 
6 9.8 17.6 38.2 
Average 1 4.2 3.4 2.7 
of 1974 2 1.5 1.8 3.4 
and 1975 3 15.1 21.6 27.5 
4 19.5 8.6 2.3 
5 50.0 47.3 25.2 
c y • ! 17 • 3 3o. 9 
S^ource: Derived from Table A.1(b). 
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Table A.2(a). Subregional delineation by counties for Indiana^ 
Subregion 1 
Lake 
Laporte 
Porter 
Starke 
Subregion 2 
Elkhart 
Lagrange 
Marshall 
Noble 
St. Joseph 
Steuben 
Subregion 3 
Adams 
Allen 
Dekalb 
Subregion 4 
Dearborn 
Ohio 
Switzerland 
Subregion 5 
Fayette 
Franklin 
Wayne 
Subregion 6 
Clark 
Crawford 
Floyd 
Harrison 
Jefferson 
Perry 
Spencer 
Vanderburgh 
Warrick 
Subregion 7 
Bartholomew 
Benton 
Blackford 
Boone 
Brown 
Carroll 
Cass 
Clay 
Clinton 
Daviess 
Decatur 
Delaware 
Dubois 
Fountain 
Fulton 
Gibson 
Grant 
Greene 
Henry 
Hamilton 
Hancock 
Hendricks 
Howard 
Huntington 
Jackson 
Jay 
Jennings 
Johnson 
Knox 
Kosciusko 
Lawrence 
Madison 
Marion 
Martin 
Miami 
Monroe 
Montgomery 
Morgan 
Orange 
Owen 
Parke 
Pike 
Posey 
Pulaski 
Putnam 
Ripley 
Rush 
Scott 
Shelby 
Sullivan 
Tippecanoe 
Tipton 
Vermillion 
Vigo 
Wabash 
Warren 
Washington 
Wells 
White 
Whitley 
Subregion 8 
Jasper 
Newton 
^Source: Derived from delineation presented in [62]. 
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Table A.2(b). Subregional planted acreage in Indiana^  
Subregion Year Corn Soybeans Wheat 
1 1974 335,700 170,400 56,300 
1975 332,400 NA 57,300 
Average 334,050 170,400 56,800 
2 1974 424,000 183,700 115,000 
1975 435,800 NA 112,000 
Average 429,900 183,700 113,500 
3 1974 201,700 212,400 83,800 
1975 203,400 NA 77,500 
Average 202,550 212,400 80,650 
4 1974 29,500 14,600 7,400 
1975 26,500 NA 7,400 
Average 28,000 14,600 7,400 
5 1974 176,300 98,000 44,200 
1975 173,300 NA 44,100 
Average 174,800 98,000 44,150 
6 1974 193,800 164,500 87,600 
1975 184.500 NA 81,800 
Average 189,150 164,500 84,700 
7 1974 4,176,000 2,985,840 1,080,000 
1975 4,223,700 NA 1,151,280 
Average 4,199,850 2,985,840 1,115,640 
8 1974 280,600 143,900 14,600 
1975 266,300 NA 12,900 
Average 273,450 143,900 13,750 
D^erived from information on county planted acreage supplied by 
the u.S.D.A. State Office of the Statistical Reporting Service, west 
Lafayette, Indiana. 
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Table A.2(c). Subregional percentage of total planted acreage in 
Indiana^  
Year Subregion Corn Soybeans Wheat 
1976 
1975 
Average 
of 1974 
and 1975 
2 
3 
4 
5 
6 
7 
8 
1 
2 
3 
4 
5 
6 
7 
8 
1 
I 
3 
4 
5 
6 
7 
8 
7.2 
3.4 
0.1 
3.0 
3.3 
72.5 
4.8 
5.8 
7.6 
3.5 
0.1 
3.0 
3.2 
72.2 
4.6 
5.8 
7.4 
3.5 
0.1 
3.0 
3.3 
72.2 
4.7 
4. 6 
5.4 
0 . 0  
2.5 
4.2 
75.4 
3.6 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
3.6 
4.3 
4.6 
5.4 
0 . 0  
2.5 
4.2 
75.4 
3.6 
j.o 
7.4 
5.4 
0.1 
2 . 8  
5.6 
75.0 
0.1 
4.0 
7.8 
5.4 
0.1 
3.1 
5.7 
73.8 
0.1 
3.8 
7.6 
5.4 
0.1 
2.9 
5.6 
74.5 
0.1 
S^ource: Derived from Table A.2(b). 
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Table A.3(a). Subregional delineation by counties for Iowa" 
Subregion 1 
Allamakee 
Benton 
Black Hawk 
Boone 
Bremer 
Buchanan 
Buena Vista 
Butler 
Calhoun 
Carroll 
Cedar 
Cerro Gordo 
Chickasaw 
Clarke 
Clayton 
Clinton 
Dallas 
Davis 
Delaware 
Des Moines 
Dubuque 
Emmet 
Fayette 
Floyd 
Franklin 
Greene 
Grundy 
Guthrie 
Hamilton 
IXOHCOCRC 
Hardin 
Henry 
Howard 
Iowa 
Jackson 
Jasper 
Jefferson 
Johnson 
Jones 
Keokuk 
Kossuth 
Lee 
Linn 
Louisa 
Lucas 
Madison 
Mahaska 
Marion 
Marshall 
Mitchell 
Monroe 
Muscatine 
Palo Alto 
Pocahontas 
Polk 
Poweshiek 
Sac 
Scott 
Story 
Tama 
Van Buren 
Wapello 
Warren 
Washington 
Webster 
Winnebago 
Winneshiek 
Worth 
Wright 
Subregion 2 
Lyoii 
Sioux 
Subregion 3 
Adair 
Adams 
Audubon 
Cass 
ClisîTolcss 
Clay 
Crawford 
Dickinson 
Fremont 
Harrison 
Ida 
Mills 
Monona 
Montgomery 
O'Brien 
Osceola 
Page 
Plymouth 
Pottawattamie 
Shelby 
Taylor 
Woodbury 
Subregion 4 
Appanoose 
Decatur 
Ringgold 
Union 
Wayne 
^Source: Derived from delineation presented in [62]. 
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Table A.3(b). Subregional planted acreage T a in Iowa 
Subregion Year Com Oats Soybeans 
1 1974 9,029,700 1,269,000 5,365,000 
1975 9.228,600 1,234,900 5,100,300 
Average 9,129,144 1,251,950 5,232,650 
2 1974 468,400 90,300 140,100 
1975 446,900 86,100 145,000 
Average 457,650 88,200 142,550 
3 1974 3,345,800 382,100 1,519,500 
1975 3,160,200 454,500 1,595,600 
Average 3,253,000 418,300 1,557,550 
4 1974 256,100 58,600 17,540 
1975 264,300 54,500 15,910 
Average 260,200 56,550 16,725 
D^erived from information on county planted acreage supplied by 
the U.S.D.A. State Office of the Statistical Reporting Service, Des 
Ifoines, Iowa. 
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Table A.3(c). Subregional percentage of total planted acreage in lowa^  
Year Subregion Corn Oats Soybeans 
1974 1 68.9 70.5 74.6 
2 3.6 5.0 1-9 
3 25.5 21.2 21.1 
4 2.0 3.3 2.4 
1975 1 70.4 67.5 72.8 
2 3.4 4.7 2.1 
3 24.1 24.8 22.8 
4 2.1 3.0 2.3 
Average 1 69.7 69.0 73.7 
of 1974 2 3.5 4.9 2.0 
and 1975 3 24.8 23.0 21.9 
4 2.0 3.1 2.4 
S^ource: Derived from Table A.3(b). 
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Table A.4(a). Subregional delineation by counties for Kansas^ 
Subregion 1 
Atchison 
Brown 
Doniphan 
Nemaha 
Subregion 2 
Cheyenne 
Clay 
Cloud 
Decatur 
Dickinson 
Ellis 
Ellsworth 
Gove 
Graham 
Jewell 
Lincoln 
Logan 
Mitchell 
Norton 
Osborne 
Ottawa 
Phillips 
Rawlins 
Republic 
Rooks 
Russell 
Saline 
Sheridan 
Sherman 
Smith 
Thomas 
Trego 
Wallace 
Sub region 3 
Douglas 
Geary 
Jackson 
Jefferson 
Leavenworth 
Marshall 
Pottawatomie 
Riley 
Shawnee 
Wabaunsee 
Washington 
Subregion 4 
Anderson 
Bourbon 
Franklin 
Johnson 
Linn 
Miami 
Osage 
Wyandotte 
Subregion 5 
Barber 
Barton 
Butler 
Clark 
Comanche 
Cowley 
Edwards 
Finney 
Ford 
Grant 
Gray 
Hamilton 
Harper 
Harvey 
Haskell 
Hodgeman 
Kearny 
Kingman 
Kiowa 
Lane 
McPherson 
Meade 
Morton 
Ness 
Pawnee 
Pratt 
Reno 
Rice 
Rush 
Scott 
Sedgwick 
Seward 
Stafford 
Stanton 
Stevens 
Sumner 
Wichita 
Subregion 6 
Allen 
Chase 
Chautauqua 
Cherokee 
Coffey 
Crawford 
Elk 
Greenwood 
Labette 
Lyon 
Marion 
Montgomery 
Morris 
Neosho 
TÉT"Î T 
Woodson 
^Source: Derived from delineation presented in [62]. 
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Table A.4(b). Subregional planted acreage in Kansas^  
Subregion Year Corn Sorghum Soybeans Wheat 
1 1974 287,000 173,500 113,240 100,000 
1975 226,300 203,000 112,500 136,400 
Average 256,650 188,250 112,870 118,200 
2 1974 459,800 1,128,000 21,850 3,909,000 
1975 397,800 1,097,000 26,800 3,858,500 
Average 428,800 1,112,900 24,325 3,883,750 
3 1974 288,300 523,800 135,610 389,000 
1975 201,700 538,800 129,400 495,500 
Average 245,000 531,050 132,505 442,250 
4 1974 182,700 207,000 296,700 130,000 
1975 117,500 212,700 315,500 223,500 
Average 150,100 209,850 306,100 176,550 
5 1974 875,300 1,539,700 44,920 6,824,000 
1975 890,100 1,515,700 50,800 5,571,800 
Average 882,700 1,527,700 47,860 6,197,900 
6 1974 166,900 527,200 454,100 648-000 
1975 116.600 533.300 455.600 O-l /. -7nA « / v/v/ 
Average 141,750 530,250 456,850 731,350 
D^erived from information on county planted acreage supplied by 
the U.S.D.A. State Office of the Statistical Reporting Service, Topeka, 
Kansas. 
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Table A.4(c). Subregional percentage of total planted acreage in 
Kansas^  
Year Subregion Corn Sorghum Soybeans Wheat 
1974 T_ 12.7 4.2 10.7 0.8 
2 20.3 27.5 2.2 32.6 
3 12.8 12.8 12.7 3.2 
4 8.1 5.0 27.7 1.1 
5 38.7 37.6 4.3 56.9 
6 7.4 12.9 42.4 5.4 
1975 1 11.6 5.0 10.3 1.2 
2 20.4 26.7 2.6 34.8 
3 10.3 13.1 11.7 4.5 
4 6.1 5.2 28.7 2.0 
5 45.6 37.0 4.7 50.2 
6 6.0 13.0 42.0 7.3 
Average 1 12.1 4.6 10.4 1.0 
of 1974 2 20.3 
I—
1 CN 
2.4 33.7 
and 1975 3 11.6 12.9 12.3 3.9 
4 7.1 5.1 28.2 1.5 
5 42.2 37.3 4.5 53.5 
6 6.7 13.0 42.2 6.4 
S^ource: Derived from Table A.4(b). 
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Table A.5(a). Subregional delineation by counties for Michigan 
Subregion 1 
Alger 
Baraga 
Chippewa 
Gogebic 
Houghton 
Keweenaw 
Luce 
Marquette 
Ontonagon 
Subregion 2 
Delta 
Dickinson 
Iron 
Menominee 
Subregion 3 
Allegan 
Antrim 
Barry 
Benzie 
Berrien 
Calhoun 
Cass 
Clinton 
Charlevoix 
Eaton 
Rrrrr?!-
Grand Travers 
Hillsdale 
Ingham 
Ionia 
Jackson 
Kalamazoo 
Kalkaska 
Kent 
Lake 
Leelanau 
Mackinac 
Manistee 
Mason 
Mecosta 
Missaukee 
Montcalm 
Muskegon 
Newaygo 
Oceana 
Osceola 
Ottawa 
Roscommon 
St. Joseph 
Schoolcraft 
Shiawssee 
Van Buren 
Wexford 
Subregion 4 
Alcona 
Alpena 
Arenac 
Bay 
Cheboygan 
Clare 
Crawford 
Genesee 
Gladwin 
Gratiot 
Huron 
Iosco 
Isabella 
Midland 
Montmorency 
Ogemaw 
Oscoda 
Otsego 
Presque Isle 
Saginaw 
Subregion 5 
Lenawee 
Livingston 
Macomb 
Monroe 
Oakland 
St. Clair 
Sanilac 
Washtenaw 
Wayne 
^Source: Derived from delineation presented in [62]. 
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Table A.5(b)• Subregional planted acreage in Michigan^  
Subregion Year Corn Soybeans Wheat 
1 1974 0 0 380 
1975 Q g 1,030 
Average 0 0 705 
2 1974 11,140 0 240 
1975 13,070 0 570 
Average 12,105 0 405 
3 1974 1,293,200 253,110 448,370 
1975 1,262,800 228,810 491,060 
Average 1,278,000 240,960 469,715 
4 1974 579,400 140,630 278,810 
1975 581,200 154,980 303,240 
Average 580,300 147,805 291,025 
5 1974 424,500 213,120 222,200 
1975 440,900 161,130 234,100 
Average 432,700 187,125 228,150 
'^ Derived from information on county planted acreage supplied by 
the U.S.D.A. State Office of the Statistical Reporting Service, 
-#%  ^^   ^JUCLIIO  ^ 1 . 
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Table A.5(c). Subregional percentage of total planted acreage 
Michigan^  
in 
Year Subregicn Corn Soybeans Wheat 
1974 1 0.0 0.0 0.1 
2 0.6 0.0 0.0 
3 56.0 42.9 47.2 
4 25.1 23.8 29.3 
5 18.3 33.3 23.4 
1974 1 0.0 0.0 0.1 
2 0.5 0.0 0.1 
3 54.9 44.0 47.7 
4 25.3 29.8 29.4 
5 19.3 26.2 22.7 
Average 1 0.0 0.0 0.1 
of 1974 2 0.6 0.0 0.0 
and 1975 3 55.4 43.5 47.4 
4 25.2 26.8 29.4 
5 18.8 29.7 23.1 
S^ource: Derived from Table A.5(b). 
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Table A.6(a). Subregional delineation by counties for Minnesota^ 
Subregion 1 
Carlton 
Cook 
Lake 
St • liOuj-S 
Subregion 2 
Aitkin 
Anoka 
Benton 
Big Stone 
Blue Earth 
Brown 
Carver 
Cass 
Chippewa 
Chisago 
Cottonwood 
Crow Wing 
Dakota 
Douglas 
Faribault 
Hennepin 
Hubbard 
Isanti 
Itasca 
Jackson 
Kanabec 
Kanndiyohi 
Lac Qui Parle 
Le Sueur 
Lincoln 
Lyon 
McLeod 
Martin 
Meeker 
Mille Lacs 
Morrison 
*r2.y 
Nicollet 
Pine 
Pope 
Ramsey 
Redwood 
Renville 
Scott 
Sherburne 
Sibley 
Stearns 
Stevens 
Swift 
Todd 
Wadena 
Waseca 
Washington 
Watonwan 
Wright 
Yellow Medici 
Subregion 3 
Dodge 
Fillmore 
Goodhue 
Houston 
Olmsted 
Rice 
Steele 
Wabasha 
Winona 
Subregion 4 
Freeborn 
Mower 
Subregion 5 
Becker 
Beltrami 
Clay 
Clearwater 
Koochiching 
Lake of the W 
Grant 
Kittson 
Mahnomen 
Marshall 
Norman 
Otter Tail 
Pennington 
Polk 
Red Lake 
Roseau 
Traverse 
Wilkin 
Subregion 6 
Nobles 
Pipestone 
Rock 
^Source: Derived from delineation presented in [62]. 
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Table A,.6(b). Subregional planted acreage in Minnesota^  
Subregion Year Corn Oats Soybeans Wheat 
1 1974 800 8,600 200 600 
1975 1,200 12,100 200 900 
Average 1,000 10,350 200 750 
2 1974 4,953,400 1,147,300 2,977,900 742,400 
1975 4,961,500 1,092,000 2,669,200 862,500 
Average 4,957,450 1,119,650 2,823,550 802,450 
3 1974 884,800 231,400 370,300 45,000 
1975 929,200 219,500 288,500 47,400 
Average 907,000 225,450 329,400 46,200 
4 1974 337,000 51,400 283,700 5,800 
1975 354,300 44,100 275,900 4,400 
Average 345,650 47,750 279,800 5,100 
5 1974 298,800 630,400 186,000 2,064,800 
1975 297,700 648,600 171,700 2,197,100 
Average 298,250 639,500 178,850 2,130,950 
6 1974 465,200 80,900 221,900 1,400 
1975 4 56.100 85i 700 214,500 
Average 460,650 82,300 218,200 3,050 
Derived from information on county planted acreage supplied by 
the U.S.D.A. State Office of the Statistical Reporting Service, St. 
Paul, Minnesota. 
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Table A.6(c). Subregional percentage 
Minnesota^  
of total planted acreage in 
Year Subregion Corn Oats Soybeans Wheat 
1974 2 0.0 0.4 0.0 0 = 0 
2 71.4 53.4 73.7 26.0 
3 12.7 10.7 9.2 1.6 
4 4.9 2.4 7,0 0.2 
5 4.3 29.3 4.6 72.2 
6 6.7 3.8 5.5 0.0 
1975 1 0.0 0.6 0.0 0.0 
2 70.8 52.0 73.7 27.7 
3 13.3 10.5 8.0 1.5 
4 5.1 2.0 7.6 0.1 
5 4.3 30.9 4.8 70.5 
6 6.5 4.0 5.9 0.2 
Average 1 0.0 0.5 0.0 0.0 
of 1974 2 71.1 52.7 73.7 26.8 
and 1975 3 13.0 10.6 8.6 1.6 
4 5.0 2.2 7.3 0.2 
5 4.3 30.1 4.7 71.3 
6 6.6 3.9 5.7 0.1 
S^ource: Derived from Table A.6(b). 
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Table A.7(a). Subregional delineation by counties for Missouri 
Subregion 1 
Audrain 
Clark 
Knox 
Lincoln 
Marion 
Monroe 
Pike 
Ralls 
Schuyler 
Scotland 
Shelby 
Subregion 2 
Bollinger 
Cape Girardeau 
Crawford 
Dent 
Franklin 
Jefferson 
Montgomery 
Perry 
St. Charles 
St. Francois 
Ste. Genevieve 
Warren 
Washington 
Dunklin 
Iron 
Madison 
Mississippi 
New Madrid 
Pemiscot 
Scott 
Stoddard 
Wayne 
Subregion 4 
Andrew 
Atchison 
Buchanan Osage 
Holt Pettis 
Nodaway Phelps 
Platte 
Subregion 5 Polk 
Adair Pulaski 
Bates Putnam 
Benton Randolph 
Boone Ray 
Caldwell St. Clair 
Callaway Saline 
Camden Sullivan 
Carroll Texas 
Cass Vernon 
Cedar Webster 
Chariton Worth 
Clay Wright 
Clinton 
Cole Subregion 6 
Cooper Barry 
Dade Butler 
Dallas Carter 
Daviess Christian 
De Kalb Douglas 
Gasconade Howell 
Gentry Oregon 
Greene ÛEark 
Grundy Reynolds 
Harrison Ripley 
Henry Shannon 
Hickory Stone 
Howard Taney 
Jackson 
Johnson Subregion 7 
Laclede 
Lafayette Barton 
Linn Jasper 
Livingston Lawrence 
Macon McDonald 
Maries Nsvtcri 
Mercer 
Miller 
Moniteau 
Morgan 
S^ource: Derived from delineation presented in [62]. 
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Table A.7(b). Subregional planted acreage in Missouri^  
Subregion Year Corn Soybeans Wheat 
1 1974 537,500 760,100 137,200 
1975 522,500 749,700 193,500 
Average 530,000 754,900 165,350 
2 1974 279,400 211,900 179,950 
1975 277,300 214,900 212,900 
Average 278,350 213,400 196,425 
3 1974 112,050 1,220,100 373,750 
1975 104,400 1,274,950 371,600 
Average 108,225 1,247,525 372,675 
4 1974 430,300 319,600 36,500 
1975 399,000 328,000 65,700 
Average 414,650 323,800 51,100 
5 1974 1,672,200 1,644,000 529,200 
1975 1,597,100 1,683,900 661,500 
Average 1,634,650 1,663,950 595,350 
6 1974 27,850 166,700 63,700 
1975 33,700 171,950 58,900 
Average 30,775 169,325 61,300 
7 1974 50,700 130,000 129,700 
1975 65,100 126,600 95,500 
Average 57,900 128,600 123,600 
D^erived from information on county planted acreage supplied by 
thê U.3.D.A. Stâ-Lé Orricê of L 
Columbia, Missouri. 
he Scaciscical Reporting Se rvice. 
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Table A.7(c). Subregional percentage of total planted acreage in 
Missouri^  
Year Subregion Corn Soybeans Wheat 
1974 1 17.3 17.1 9.5 
2 9.0 4.8 12.4 
3 3.6 27.4 25.8 
4 13.8 7.2 2.5 
5 53.8 36.9 36.5 
6 0.9 3.7 4.4 
7 1.6 2.9 8.9 
1975 1 17.4 16.5 11.7 
2 9.2 4.7 12.8 
q 3.5 28.0 22.4 
4 13.3 7.2 4.0 
5 53.2 37.0 39.8 
6 1.1 3.8 3.5 
7 2.3 2.8 5.8 
Average 1 17.3 16.8 10.6 
of 1974 2 9.1 4.7 12.6 
and 1975 3 3.5 27.7 24.1 
A 13.6 ?. 2 3.2 
5 53.5 37.0 38.2 
6 1.0 3.8 4.0 
7 2.0 2.9 7.3 
S^ource; Derived from Table A.7(b). 
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Table A.8(a). Subregional delineation by counties for Nebraska*^ 
Subregion 1 
Cedar 
Dixon 
Knox 
Subregion 2 
Banner 
Cheyenne 
Deuel 
Garden 
Kimball 
Morrill 
Scotts Bluff 
Subregion 3 
Arthur 
Blaine 
Boone 
Box Butte 
Boyd 
Brown 
Buffalo 
Cherry 
Custer 
Dawes 
Dawson 
Garfield 
Grant 
Greeley 
TT- 1 1 
Holt 
Hooker 
Howard 
Kearney 
Keith 
Keya Paha 
Lincoln 
Logan 
Loup 
McPherson 
Merrick 
Nance 
Phelps 
Platte 
Rock 
Sheridan 
Sherman 
Sioux 
Thomas 
Valley 
Wheeler 
Subregion 4 
Antelope 
Burt 
Colfax 
Cuming 
Dodge 
Madison 
Pierce 
Saunders 
Stanton 
Wayne 
Subregion 5 
Cass 
Dakota 
Douglas 
Johnson 
Nemaha 
Otoe 
Richardson 
Sharpy 
Thurston 
Subregion 6 
Chase 
Dundy 
Franklin 
Frontier 
Furnas 
Gosper 
Harlan 
Hayes 
Hitchcock 
Lancaster 
Perkins 
Red Willow 
Webster 
Subregion 7 
Adams 
Butler 
Clay 
Fillmore 
Gage 
Hamilton 
Jefferson 
Nuckolls 
Polk 
Saline 
Seward 
Thayer 
Washington 
York 
^Source: Derived from delineation presented in [62]. 
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Table A.8(b). Subregional planted acreage in Nebraska^  
Subregion Year Com Soybeans %heat 
1 1974 405,800 70,500 2,900 
1975 378,100 75,500 4,500 
Average 391,950 73,000 3,700 
2 1974 112,300 0 706,001 
1975 106,400 0 707,000 
Average 109,350 0 706,500 
3 1974 2,195,000 86,300 620,400 
1975 2,127,100 84,500 629,900 
Average 2,161,050 85,400 625,150 
4 1974 1,377,700 528,000 60,700 
1975 1,291,300 546,000 91,300 
Average 1,334,500 537,000 76,000 
5 1974 769,000 297,600 129,500 
1975 683,200 318,900 183,800 
Average 726,100 308,250 156,650 
6 1974 600,300 20,500 870,000 
1975 599,200 21,200 891,000 
Average 599,750 20,850 880,500 
7 1974 1,339,900 187,100 610,500 
1975 1,294,700 183,900 692,500 
Average 1,317,300 185,500 651,500 
D^erived from information on county planted acreage supplied by 
the U.S.D.A. State Office of the Statistical Reporting Service, 
LincoIn, Nebraska. 
185 
Table A.8(c). Subregional percentage of total planted acreage in 
Nebraska^  
Year Sub: egion Corn Soybeans Wheat 
1974 1 6.0 5.9 0.1 
2 1.7 0.0 23.5 
3 32.2 7.3 20.7 
4 20.3 44.4 2.0 
5 11.3 25.0 4.3 
6 8.8 1.7 29.0 
7 19.7 15.7 20.4 
1975 1 5.8 6.1 0.2 
2 1,6 0.0 22.1 
3 33.0 6.9 19.7 
4 19.9 44.4 2.9 
5 10.5 25.9 5.7 
C 9.2 1.7 27.8 
7 20.0 15.0 21.6 
Average 1 5.9 6.0 0.2 
of 1974 2 1.7 0.0 22.8 
and 1975 3 32.6 7.1 20.2 
4 20.1 44.4 2.4 
5 10.9 25.5 5.0 
6 9.0 1.7 28.4 
7 19.8 15.3 21.0 
S^ource: Derived from Table A.8(b). 
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Table A.9(a). Subregional delineation by counties for North Dakota'' 
Subregion 1 
Barnes 
Benson 
Bottineau 
Burke 
Cavalier 
Cass 
Divide 
Grand Forks 
Griggs 
McHenry 
Nelson 
Pembina 
Pierce 
Ramsey 
Ransom 
Renville 
Richland 
Rolette 
Sargent 
Steele 
Towner 
Traill 
Walsh 
Ward 
Subregion 2 
Adams 
Billings 
Bowman 
Burleigh 
Dunn 
Emmons 
Golden Valley 
Grant 
Hettinger 
Kidder 
Logan 
Mcintosh 
McKenzie 
McLean 
Mercer 
Morton 
Mountrail 
Oliver 
Sheridan 
Sioux 
Slope 
Stark 
Williams 
Subregion 3 
Dickey 
Eddy 
Foster 
Lamoure 
Stutsman 
Wells 
S^ource: Derived from delineation presented in [62]. 
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Table A.9(b). Subregional planted acreage in North Dakota^  
Subregion Year Barley Oats Wheat 
1 1974 1,297,860 593,600 5,467,300 
1975 1,350,240 565,200 5,845,000 
Average 1,324,050 579,400 5,656,150 
2 1974 1,216,380 833,700 3,433,300 
1975 1,184,370 726,200 3,511,500 
Average 1,201,830 779,950 3,472,400 
3 1974 395,760 242,700 1,309,400 
1975 375,390 208,600 1,270,500 
Average 384,120 225,650 1,289,950 
D^erived from information on county planted acreage supplied by 
the U.S.D.A. Office of the Statistical Reporting Service, Washington, 
D.C. 
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Table A.9(c). Subregional percentage of total planted acreage in 
North Dakota^  
Year Subregion Barley Oats Wheat 
1974 1 44.6 35.6 53.6 
2 41.8 49.9 33.6 
3 13.6 14.5 12.8 
1975 1 46.4 37.7 55.0 
2 40.7 48.4 33.0 
3 12.9 13.9 12.0 
Average 1 45.5 36.6 54.3 
of 1974 2 41.3 49.2 33.3 
and 1975 3 13.2 14.2 12.4 
S^ource: Derived from Table A.9(b). 
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Table A.10(a). Subregional delineation by counties for Ohio^ 
Subregion 1 
Allen 
Auglaize 
Crawford 
Def iance 
Erie 
Fulton 
Hancock 
Henry 
Huron 
Lucas 
Mercer 
Ottawa 
Paulding 
Putnam 
Sandusky 
Seneca 
Van Wert 
Williams 
Wood 
Wyandot 
Subregion 2 
Ashtabula 
Cuyahoga 
Geauga 
Lake 
Lorain 
Medina 
ruL cctge 
Summit 
Subregion 3 
Adams 
Athens 
Belmont 
Brown 
Clermont 
Clinton 
Columbiana 
Fairfield 
Gallia 
Hamilton 
Hocking 
Jackson 
Jefferson 
Lawrence 
Mahoning 
Meigs 
Monroe 
Noble 
Trumbull 
Vinton 
Warren 
Subregion 4 
Ashland 
Butler 
Carroll 
Champaign 
Clark 
Coshocton 
Darke 
Delaware 
Fayette 
Franklin 
Greene 
Guernsey 
Hardin 
Harrison 
Highland 
Holmes 
Knox 
Licking 
Logan 
Madison 
Marion 
Miami 
Montgomery 
Morgan 
Morrow 
Muskingum 
Perry 
Pickaway 
Pike 
Preble 
Richland 
Ross 
Shelby 
Sioto 
Stark 
Tuscarawas 
Union 
Washington 
Wayne 
^Source: Derived from delineation presented in [62]. 
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Table A. 10(b) Subregional planted acreage in Ohio^  
Subregion Year Corn Oats Soybeans Wheat 
1 1974 1,347,900 187,800 1,559,000 735,100 
1975 1,246,600 185,200 1,471,700 881,200 
Average 1,297,250 186,500 1,515,350 808,150 
2 1974 110,400 34,000 47,400 43,000 
1975 116,700 46,000 48,000 45,900 
Average 113,350 40,000 47,700 44,450 
3 1974 390,000 37,000 3,649,800 115,400 
1975 383,300 36,600 391,900 108,800 
Average 386,650 36,800 2,020,850 112,100 
4 1974 2,101,700 222,100 1,399,900 988,900 
1975 2,003,300 224,500 1,442,500 783,100 
Average 2,052,250 223,300 1,421,200 886,000 
D^erived from information on county planted acreage supplied by 
the U.S.D.A. State Office of the Statistical Reporting Service, 
Columbus, Ohio. 
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Table A.10(c). Subregional percentage of total planted acreage in 
Ohio^  
Year Subregion Corn Oats Soybeans Wheat 
1976 1 34.1 39.1 23.4 39.1 
2 2.8 7.1 0.8 2.3 
3 9.9 7.6 54.8 6.1 
4 53.2 46.2 21.0 52.5 
1975 1 33.2 37.6 43.9 48.4 
2 3.2 9.3 1.5 2.5 
3 10.2 7.5 11.6 6.0 
4 53.4 45.6 43.0 43.1 
Average 1 33.7 38.3 33.6 43.7 
of 1974 2 3.0 8.2 1.2 2.4 
and 1975 3 10.0 7.6 33.2 6.1 
4 53.3 45.9 32.0 47.8 
S^ource: Derived from Table A.10(b). 
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Table A.11(a). Subregional delineation by counties for South Dakota^ 
Subregion 1 
Grant 
Roberts 
Bennett 
Brule 
Buffalo 
Butte 
Campbell 
Corson 
Custer 
Dewey 
Gregory 
Fall River 
Haakon 
Harding 
Hughes 
Hyde 
Jackson 
Jones 
Lawrence 
Lyman 
McPherson 
Meade 
Mellette 
Pennington 
Perkins 
Potter 
SitaXinon 
Stanley 
Sully 
Todd 
Tripp 
Walworth 
Washabaugh 
Ziebach 
Subregion 3 
Aurora 
Beadle 
Bon Homme 
Brown 
Charles Mix 
Clark 
Clay 
Codington 
Davison 
Day 
Deuel 
Douglas 
Edmunds 
Faulk 
Hamlin 
Hanson 
Hand 
Hutchinson 
Jerauld 
Kingsbury 
Lake 
Lincoln 
Marshall 
McCook 
Miner 
Minnehaha 
Moody 
Sanborn 
C»N -J 4M 
Turner 
Union 
Yankton 
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Table A.11(b). Subregional planted acreage in South Dakota^ 
Subregion Year Barley Com Oats Wheat 
1 1974 22,200 141,400 124,000 141,100 
1975 29,Ô00 o ** r\f\r\ y V U V  1  A  n  J _ V  J  y  V  W  144,600 
Average 25,900 136,200 113,500 142,850 
2 1974 174,100 583,500 542,000 1,725,000 
1975 173,100 570,600 640,000 1,723,400 
Average 173,600 577,050 641,000 1,724,200 
3 1974 363,700 3,075,100 1,734,000 1,388,900 
1975 397,300 2,868,400 1,787,000 1,372,000 
Average 380,500 2,971,750 1,760,500 1,380,450 
D^erived from information on county planted acreage supplied by 
the U.S.D.A. State Office of the Statistical Reporting Service, Sioux 
Falls, South Dakota. 
194 
Table A.li(c). Subregional percentage of total planted acreage in 
South Dakota^  
Year Subregion Barley Corn Oats Wheat 
1974 2 4,0 3.7 4.9 4.3 
2 31.1 15.4 25.7 53.0 
3 64.9 80.9 69.4 42.7 
1975 1 4.9 3.7 4.1 4.5 
2 28.9 16.0 25.3 . 53.2 
3 66.2 80.3 70.6 42.3 
Average 1 4.4 3.7 4.5 4.4 
of 1974 2 30.0 15.7 25.5 53.1 
and 1975 3 65.6 80.6 70.0 42,5 
S^ource: Derived from Table A. 11(b). 
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Table A.12(a). Subregional delineation by counties for Wisconsin 
SubreRion 1 
Ashland 
Bayfield 
Douglas 
Subregion 4 
Burnett 
Polk 
St. Croix 
Subreglon 6 
Dane 
Dodge 
Grant 
Subregion 2 
Brown 
Calumet 
Door 
Florence 
Fond Du Lac 
Forest 
Green Lake 
Kewaunee 
Langlade 
Montitowoc 
Marinette 
Marquette 
Menominee 
Oconto 
Outagamie 
Shawano 
Sheboygan 
Waupaca 
Waushara 
Winnebago 
Subregion 3 
Kenosha 
Milwaukee 
Ozaukee 
Ricine 
Walworth 
Washington 
Waukesha 
Subregion 5 
Adams 
Barron 
Buffalo 
Chippewa 
Columbia 
Clark 
Crawford 
Dunn 
Eau Claire 
Jackson 
Juneau 
La Crosse 
Lincoln 
Marathon 
Monroe 
Oneida 
Pepin 
Pierce 
Portage 
Price 
Richland 
Rusk 
Iowa 
Jefferson 
Lafayette 
Rock 
Sawyer 
Taylor 
Trempealeau 
Vernon 
Vilas 
Wood 
Tiô-r-ÎTToH frmm HeTineaFimn nTPQf^ rj 1-pH in fA?!. 
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Table A.12(b). Subregional planted acreage in Wisconsin^  
Subregion Year Com Oats 
1 1974 350 9,100 
1975 400 10,000 
Average 375 9,550 
2 1974 449,200 455,310 
1975 461,100 454,900 
Average 455,150 455,105 
3 1974 221,000 70,500 
1975 233,000 68,000 
Average 227,000 69,250 
4 1974 88,800 76,400 
1975 99,400 76,500 
Average 94,100 76,450 
5 1974 736,550 610,000 
1975 797,500 624,400 
Average 767,025 617,200 
6 1974 843,500 246,700 
1975 907.800 240.300 
Average 875,650 243,500 
D^erived frcm information on county planted acreage supplied by 
the U.S.D.Â. State Office of the Statistical Reporting Service, 
Madison, Wisconsin. 
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Table A.12(c). Subregional percentage of 
Wisconsin^  
total planted acreage in 
Year Subreglon Corn Oats 
1974 1 0.0 0.7 
2 19.2 31.0 
3 9.5 4.8 
4 3.8 5.2 
5 31.5 41.5 
6 36.0 16.8 
1975 1 0.1 0.6 
2 18.4 30.8 
3 9.3 4.6 
4 4.0 5.2 
5 31.9 42.5 
6 36.3 16.3 
Average 1 0.0 0.6 
of 1974 2 18.8 30.9 
and 1975 3 9.4 4.7 
4 3.9 5.2 
5 31.7 42.0 
M 56.2 16.6 
S^ource: Derived from Table A.12(b). 
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